Teleport 
takeover? 

AT&T said to be mulling buyout 
of local carrier. Page 8. 
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Microsoft IE 
claims prove to 
be overblown 

By Christine Burns 
and Scott Lajoie 

Hmhingltm, t ).('.. 

Microsoft Corp. 'a claim that 
stripping Interne! Explorer (IE) 
from Windows 95 will wreak 
havoc for corporate users is a 
stretch of the imagination. 

In response to a temporary U.S. 
District Court injunction to 
unbundle IE from Windows 95, 
the software giant last week 
warned that uninstalling IE 3.0 
or higher from a Windows 95 
desktop could make it unable 
lo reboot. 

Microsoft also said if the 
brawler is removed, die PC can- 
no! run Web-based components 
of Office 97 and other third-party 
applications, and end-user access 
to online services such as America 
Online. Inc. and CompuServe 
Corp. would lx- prevented. 

But corporate network man- 
agers would really hav e to go out 
■See IE, page 41 



Cable modem 
security scare 



By Tim Greene 

With booming demand for 
inexpensive broadband access to 
the Internet, cable modems 
Should be cruising toward the 
big time, except for one big 
problem: security. 

SHARING CAN BE DANGEROUS 

Activating the "Sharing" option on Windows 95 leaves your cable-connected PC open to intruders. 



Cable is a shared medium, 
which means hundreds of neigh- 
bors share the same data pipe, 
making the data vulnerable in 
hackers using sniffers or other 
technologies. 

Besides the lapping threat, 



potential users should be aware 
that their l'Cs can be accessed by 
neighbors' PCs over cable nels. 

Some cable providers offer 
security to lessen the risk, but the 
onus of protecting PC assets 
■See Secure, page 12 



Cable-connected Windows 95 PC 
has Sharing option activated to 
connect with printer. 



By clicking on "Network Neighborhood," other 
cable-connected PCs can access data on 
neighboring PCs with Sharing options open. 



Cable modem 



Windows 95 PC 



Cable 

switching 

office 



By havingSharing option activated, the 
PC is open to infiltration from other 
users on the cable network. 



Intel too pricey for thin clients 

Company must cut prices, reposition older chips and add management features. 



By John Cox 

Santa Clara, Calif, 

Intel Corp. finally' has endorsed 
thin-client computers, but it has 
a long way to go before it can con- 
vince net managers to insist on 
"Intel Inside." 

More onli 

- Overviews of non-Intel thin clients 

- A loch at Intel's thin-client plans 



The reason is simple. Intel 
chips are just too expensive for 
Windows terminals and most net- 
work computers (NC). If it wants 
to play in this game, the companv 
will have to cut prices, rcchrislen 
older Pentium chips for the thin- 




client market and add manage- 
ment and other hot new thin- 
client features, experts say. Only 
this, and a bit of lurk, will make 
Intel chips attractive lo ihose 
who build and those who buy 
thin clients. 

Because thin clients do not run 
Windows, unless it is from a serv- 
er, thev do not need Intel or com- 
patible chips. This has allowed a 
host of Intel rivals to rule die thin- 
client market with fast chips that 
sell lor less than $100. 

This means that network man- 
agers considering thin clients are 
free to choose the products that 
offer the best price/performance 
and management features, with- 
out regard to Intel instruction set 
compatibility. 

Back to the future 

Intel earlier this month an- 
nounced that it was drafting 
design guidelines for building 
.See Intel, page 41 



From staples to diamonds: Web 
superstore opens for business 



By Ellen Messmer 

Charlottesville, Va. 

A new kind of Web-based 
retailer officially opened its dooi^ 
last week with a promise to sell 
top-quality products — including 
office supplies, televisions, dia- 
monds and even cars — at prices 



that no brick-and-mortar store 
could ever beat. 

How will the Web superstore, 
called Value America. Inc., pull 
this off? The retailer plans to build 
a large and loyal base of" custo- 
mers whojoin as "members" to get 
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Value America — a neivfatigled suf>erstore — offers shoppers variety on Us Web site. 
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THE SURGEON 




PC servers* appear to be perfectly harmless. But it you tie them to the growth of your 



company, you may find yourself with little room to breathe. Especially when you're 



looking for more transaction throughput, better Web performance, and a scalable 



home for your key business applications. The Sun™ Enterprise 450 Workgroup Server, 



starting below $15,000, delivers print and file services for your workstations, thin 



clients and PCs. What's more, true enterprise-class solutions from Lotus* and Oracle* 
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will run like they're tuned for Sun -because they are. And since the Sun Enterprise 
450 is part of a family that scales up to 64 processors, you'll never have 
sacrifice business-critical scalability. Plus, Sun supports the Enterprise 
450 with worldwide customer service. So call 1-800-SUN-FIND today 
for a Sun representative or reseller near you. Or visit us at www.sun.com/wgsnw 




Sun 



Before you get hooked on the wrong thing. THE NETWORK IS THE COMPUTER!" 
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; PC SERVERS. 

M a>« trKJvrarki & -wjVmvl MOwnfffci <* Sun UktdsviIvt>v K nit* Unleo Si alee arO cTW axrTtrs OtN* fatM-nana at ir« pCD«r> Of t*Wr mUK 1 )'* Ownen 




Q Microsoft Internet Explorer 



Lite Edit View Qo Favorites Help 





O ^ o B 










■ 




Back Fo-v/ard Stop Refresh 


Home Search Favorites 


Print Font 


Mail 






J| Address | http://www.ittnss.com/itt/gic 


apath.html 








jj Links | 



gigabit 
netw< 

without 



e. 



3 



c5 



Gisapath is the world's first Gigabit Ethernet cabling system. 
That means you can now have 1Gbps to the desk over copper 
with all current protocols supported. And because GigaPath is 
a 100% end-to-end tested cabling system developed by ITT, 
you have the essential comfort of knowing that it comes with a 
full lifetime system guarantee incorporating a protocol 
guarantee for whatever you choose to run your 1Gbps network. 



Zero risk from the hub to the desk - no one else can 
guarantee this. 

You can find out more about our GigaPath cabling system by 
visiting our web site, but if you'd like to see a GigaPath System 
presentation and demonstration or to receive an information 
package or our GigaPath System quarterly updates, please call or 
write to us at the address below. 



ITT Cannon 

NETWORK SYSTEMS & SERVICES 

61 Broadway, Suite 2710, New York, NY 10006. Tel: 212 482 5627 Fax: 212 785 6668 http://www.ittnss.com 
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IS CUT-THROUGH 
ROUTING THROUGH? 

Analysts say the technology is dead, but 
Cabletron's Wade Appelman and others say 
it has its place. Page 8. 



KIVA BELIEVER' 



Kiva founder Keng Lim says his 
firm will give new parent com- 
pany Netscape an enterprise 
boost. Page 20. 
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THE THIN-CLIENT 
CHALLENGE 

A new survey says moving 
to thin clients Is hard 
work. Page 13. 
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You should feel left out if you haven '/ 
received any holiday e-cards. Page JO. 
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best of the year in the. enter- 
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Sparta offer strong con- 
tenders for AT duty. Page 31. 
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To quickly get to any online 
info referenced in Network 
World, enter its DocFinder 
number in the input box 
on the home page. 
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This Week 



Only on Fusion 




Keeping Current. Fred 
McClimans serves up a little 
holiday humor. Like AT&T pulling 
out of the local market. Oops, 
no, that's not funny. But the 
12 Nights of AcliveXmas is. 
DocFinder: S224 

Read our server reviews (page 31 ), then come 
online for complete test results in spreadsheet 
form. DocFinder: 5212 



i.. 



Coming up 



Get ready for next week's Fusion version of our 
annual Power Issue, including an exclusive 
interactive Power-0-Meter and added hyperlinks 
to background info on every article. You won't 
need a DocFinder for this one - it'll be all over 
the home page. 

In January, we'll be hosting a week-long online 
conference on the topic: Should RBOCs be 
allowed into long distance? We've lined up execs 
from BellSouth and MCI to battle it out in a 
threaded discussion you can jump into. We'll 
provide position papers from the two companies 
as well as our own background articles. 
DocFinder 5218 

HOW TO GET ONTO 
NETWORK WORLD FUSION 

Click on Register on the home page and follow 
the instructions, Subscribers, keep your NWF 
number - highlighted on the front cover's mailing 
label - handy duhng registration. Nonsub — i 
senbers must fill out an online i I i 
registration form. I 



How to contact us 

WRITE: Network World. 161 Worcester Road. 
Framingham. MA 01701: CALL: (508) 875-6400: 
FAX: (508) 820-3467; E-MAIL: nwnewsenww.com; 
CIRCULATION: (508) 820-7444: nwcirc@nww.com: 
STAFF: See the masthead on page 10 for more 
contact information. REPRINTS: (612) 582-3800 
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News 



News briefs, December 22, 1997 

Sun to shore up low end 

■ In a bid to shore up its dwindling share of tile low-end worksta- 
tion market, Sun Microsystems, Inc. next month will announce a 
pair of inexpensive Solaris workstations designed to compete 
against systems running Windows NT, sources said. The new work- 
stations are being built for Sun by Murk Lab Co., Ltd., a large Tai- 
wanese PC maker, one source said. One of the workstations 
reportedly will feature a single UltraSparc-II (i) processor and cost 
less than $5,000. The other is expected to include two processors 
and will cost less than $ 1 0,000. 



Ipsilon bigwig lands back at Cisco 

■ Larry Lang has landed safely back at the 
comfortable confines of Cisco Systems, Inc. 
after a two-year "hiatus" at Ipsilon Networks, 
Inc. Lang, formerly director of product man- 
agement at Ipsilon, now is a vice president in 
Cisco's Service Provider business unit. IP 
switching pioneer Ipsilon was acquired two 
weeks ago by Nokia Corp. 




Cisco's / 



Trio of Industry giants boosts clustering spec 

■ Three major computer companies last week released the first 
version of a specification that will promote clustering between dif- 
ferent platforms. Dubbed Virtual Interface (VI) Architecture 1 .0, 
the specification will define links between otherwise incompatible 
applications and Web servers. Intel Corp., Microsoft Corp. and 
Compaq Computer Corp., have spearheaded the nine-month col- 
laboration of more than 1 00 companies on the spec. Software and 
hardware products utilizing VI Architecture are expected to ship 
in the first quarter of next year. 

Users to pay piper for school Internet subsidy 

■ AT&T last week announced it will impose a 4.9% surcharge on 
most interstate voice and data services beginning in February to 
help pay for the new E-rate program. E-rale is a subsidy for elemen- 
tary and secondary schools, libraries and rural healthcare provid- 
ers to help them obtain Intemel access and other network 
services. It was ordered by the Federal Communications Commis- 
sion in May and takes effect Jan. 1 . AT&T agreed mil to impose a 

residential E-rate surcharge after the F( X ! reduced the maximum 

amount to be collected during the program's firsl six months. 

IBM buys Christmas present for Tivoli 

■ IBM lasl week said il plans lo acquire help desk vendor Sol (ware 
Artistry, Inc. in a cash deal valued at $200 million. Software Artistry 
will become a business unit ol IBM 's Tivoli Systems subsidiary. 

Come and get your red-hot HTML 

■ Web developers can begin using the latest version of HTML in 
the wake of last week's approval of a specification by the World 
Wide Web < Consortium ( W3C). In recommending HTML 4.0 as a 
spec, the standards body has indicated that the new version of the 
Web's publishing language is stable, contributes to Web in tcroper- 
abilitv and has been approved by all W3C members. < )ne \\ "M loffi- 
< i.il said I ITML 4.0 includes improvements to forms and tallies as 
well as support for cascading style sheets, which give Web design- 
ers more llexibility in creating the look and feel of pages. 



Mark your calendars! 
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first Network Wortd Fusion Face-off Jan. 12 

1 16. Executives from the two companies will 
joust while you jump into the discussion with questions 
and comments. A* 

Go online 
for more detail 




Cabletron cuts rile customers 

Layoffs have users wondering about the internetwork company's future. 



By Robin Schreler Hohman 

Rochester, N.H. 

Cabletron Systems, Inc. this 
year acted like a bit of a Clinch 
by laying off 600 people, nearly 
10% of its work force, one week 
before Christmas. 

Engineers were included in 
the reduction, but a Cabletron 
spokesman refused to break 
down the layoffs by job. The com- 
pany also closed two facilities, 
one in Nashua, N.H., and the 
other in Andover, 
Mass. 

By the end of last 
week, rumors of take- 
over, sellout and fur- 
ther downsizing were 
swirling around the 
company, based here. 
Although Cabletron 
has denied that the 
company is for sale 
or that there might 
be more layoffs, 
some customers are 
concerned. 

"If we see the trend 
continue, I will be- 
come worried because 
it will affect [Cabletron's] ability 
to conduct research and devel- 
opment," said Roland Voyages, 
director of Technical Services at 
NationsBanc Montgomery Secu- 
rities, Inc., in New York. "I wish 
they would be a little bit mote 
forihcomingwith information so 
we can make better decisions. ' 1 

Voyages also is disappointed 
with some of Cabletron's recent 
deliveries. "We have seen a dem- 
onstrated slowdown in delivery 
of software and firmware for 
high-endswitches," he said. 

For instance, Voyages has 
been waiting for more than a 
year for port mirroring. "If 
they're laying off engineers, 
that's got me alarmed because it 
will be longer before we see the 
results," he said. 

Asked when he expects Cable- 
tron to deliver port mirroring, 
Voyages said, "I have stopped 
believing them." 

Other customers, however, 
see the restructuring as an indus- 
try trend. "They're just a little 
later than everybody else," said 
James Wiedel, director of net- 
working at the University of 
Southern California. 

A Cabletron spokesman said 
the layoffs were needed to bring 
expenses in line with revenues. 
Cabletron had a clean earnings 
record from the time of its 1 989 
initial public offering until two 



quarters ago. It now has seen two 
consecutive bad quarters, which 
brought its stock to less than 
$14 per share. The !>2-week high 
was $46. 

The third-quarter results, 
scheduled to be released today, 
were expected to show reve- 
nues of about $335 million, 
close to what many analysts had 
predicted. 

"We're not entirely sure we 
understand what's going on with 



Cabletron's ups and downs this year 
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Cabletron just yet, and I'm not 
sure the company understands 
just yet," said Noel Lindsay, a 
business analyst at Deutsche 
Morgan Crenfell, in San Fran- 
cisco. But, he added, "I don't 
think vou can fix a business by 
just laying people off. " 

Think positive 

On a positive note, Cabletron 
named the former manufactur- 
ing guru at Gateway 2000, Inc., as 
executive vice president of 
Worldwide Operations. John 
d'Auguste, who was vice presi- 
dent of operations at Gateway 



from April 1993 to February 
1997, is credited with turning 
around Gateway's production 
fulfillment cycle, helping to 
make it a leading direct-sale 
vendor. 

At least part of Cabletron's 
problems can be attributed to its 
moving from hubs to switches, 
which has been painful at times. 
And despite Cabletron position- 
ing itself as "The Complete Net- 
working Solution," it does not 
manufacture routers. 

That has led some to 
speculate that Cabletron 
might consider buying 
start-up router vendor 
YAGO Systems, Inc. 

Cabletron also ex- 
pects to expand its part- 
nership with Northern 
Telecom, Inc. That has 
led to strong specu- 
lation that Nortel would 
find it attractive to ac- 
quire Cabletron, espe- 
cially since Lucent Tech- 
nologies, Inc., two weeks 
ago bolstered its Ether- 
net line with the acquisi- 
tion of Gigabit Ethernet start-up 
ProminetCorp. 

Cabletron denies both acqui- 
sition scenarios. ■ 

CORRECTION 

Due to a reporting error, a 
story on page 1*) in our Dec. s 
issue incorrectly described a 
Cabletron SmartSwitch 9000 
switching module. The mod- 
ule offers 24 dedicated 
I0M/100M bii see Kiliernei 

j )' i| Is. 




This week s question: 

Earlier this month, Lucent agreed to buy Gigabit 
Ethernet vendor Prominet for about $200 million. 
Is that more or less than what Cisco paid last 
year for Gigabit Ethernet start-up Granite Systems? 



www.nwfusion.com 
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CU Cisco 

^ Powered Network > 



BEFORE YOU LET A 
COMPANY 
CONNECT YOUR 
BUSINESS 
TO THE INTERNET, 

ASK YOURSELF, 
"WHO CONNECTS 
THEM TO THE 
INTERNET?" 




If the answer is Cisco, you know 
your network service provider is 
supported by the products and 
technology that brought the 
Internet to business. In fact, the 
Internet as we know it today is 
built on Cisco equipment. 

Cisco Powered Network" 1 
service providers are equipped to 
make your network work for you. 
Whether it's Internet access, ATM, 
frame relay or other data services, 
you will know your business is 
getting the quality it can depend on. 



Look for the new Cisco 
Powered Network mark or visit 
our Web site at www.cisco.com 
to find out more about the 
participating network service 
providers. Either way, you will 
know your provider is committed 
to giving your business the most 
in reliable, secure and innovative 
service. And you will know it's 
powered by Cisco - the company 
that makes the world's networks 
work for business. 
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News 



AT&T to tie the Teleport knot? 

Company raises money for possible buys of other alternative local carriers. 



By David Rohde 

New York 

AT&T appears to be ready to 
ditch its failed strategy of enter- 
ing the local market by reselling 
existing carriers' lines. 

The long-distance giant 
reportedly is considering acquir- 
ing prominent alternative local 
carrier Teleport Communica- 
tions Group, Inc. The move 
instantly would propel AT&T 
into 58 markets for local business 
services, giving AT&T its first 
meaningful local facilities since 
the enactment of the Telecom- 
munications Act of 1 996. 

An AT&T/Teleport merger 
would produce head-to-head 
competition with the pending 
combination of MCI Communi- 
cations Corp. and WorldCom, 
Inc. in the local and long- 
distance markets. The move 
also would reinforce AT&T 
and MCI's increasingly intense 



rivalry over Internet access 
services. 

Under the deal, AT&T would 
add Teleport's business-oriented 

LINING UP THE ASSETS 



and AT&T WorldNet have 
unveiled virtual private network 
offerings over the past month — 
as has MCI. 



recently, giving it a market value 
of more than $10 billion. And 
AT&T's historic difficulty closing 
deals could only make Teleport 
even more cosdy to acquire if 
Teleport's stock continues to 
rise, analysts said. 

An even bigger hurdle may 
loom for AT&T's board. Re- 
gional Bell operating company 



Assets 


What AT&T hat 


What Teleport would 
give AT&T 


What MCI/WorldCom 
would have*** 


U.S. local facilities-based 
networks 


1* 


58 


83 


European local facilities- 
based networks 


0«* 


5 (through pending 
acquisition of ACC) 


12 


Internet points of presence 


955 


28 


2,900 


Fixed wireless local loop 


Pending tests in 
Chicago 


200 licenses (through 
acquisition of BizTel) 


Nothing 



• AT&T has a local network in Chicago. * 'AT&T is part of a joint venture with an alternative earner to build networks in Germany. 

* **The data on MCI/WorldCom takes into account pending acquisitions of Brooks Fiber, ANS Communications and CompuServe 
Network Services. 



CERFnet Internet subsidiary to 
its own growing stable of World- 
Net Internet services. CERFnet 



An AT&T/Teleport combo is 
by no means certain. Teleport's 
slock price has been soaring 



Cut-through routers face uphill battle 



By Jim Duffy 

Cut-through routing tech- 
nology, such as that embodied in 
IP switching, is an endangered 
species, according to industry 
analysts. 

With the emergence of wire- 
speed gigabit routers, 
many observers are pro- 
claiming the death of 
cut-through and the 
rebirth of traditional 
routing. Nokia Corp.'s 
acquisition two weeks 
ago of IP switching pio- 
neer Ipsilon Networks, 
Inc. for the under- 
whelming price of $120 
million gave a ring of 
truth to those decrees. 

Despite the dire predictions, 
switch vendors said they will still 
develop, enhance and offer cut- 
through routingproducts. 

Cut-through routing at- 
tempts to increase the perfor- 
mance of internetworking by 
taking the hops out of routing. 

Ipsilon, Cabletron Systems, 
Inc. and 3Com Corp. were van- 
guards of cut-through routing 
with their respective IP switch- 
ing, SecureFast Virtual Net- 
workingand Fast IP. 

IP switching routes packets 
until a long-lived flow is de- 
tected, then switches subse- 
quent packets. SecureFast 
forwards packets over connec- 




Cabletron's Appelman 



don-oriented virtual circuits 
established through authoriza- 
tion policies. Fast IP uses the 
Next Hop Resolution Protocol 
to exchange media access con- 
trol addresses across subnets. 
Ipsilon generated most of the 
excitement around cut- 
through switching with 
its IP-familiar approach 
and "take on Cisco" 
marketing tactics. But 
IP switching never sold 
because of its immatu- 
rity and proprietary 
nature. Analysts said 
this also is true for 
other cut-through tech- 
niques. 

"Overall in the industry we've 
seen the failure of all these new 
'route once, switch many '-type 
technologies to catch on," said 
Eric Hindin, program director at 
market research firm The Yan- 
kee Group, in Boston. "It 
appears that traditional routing 
is winning the battle." 

This is because traditional 
routing no longer requires a soft- 
ware function in traditional 
routers. It now is done on high- 
speed, low-cost Application Spe- 
cific Integrated Circuits in a new 
generation of Gigabit Ethernet 
switches and gigabit routers. 

"Cut-through is basically 
dead compared to the gigabit, 
wirespeed [routing] in hard- 



ware," said Dave Passmore, 
president of Decisys, Inc., in 
Hemdon, Va. "It's certainly not 
the long-term direction in the 
industry." 

Perhaps. But it certainly is not 
dead, said Wade Appelman, 
director of advanced product 
engineering at Cabletron, who 
claims 1,500 sites are using 
SecureFast. "There [are] mar- 
kets for both applications," 
Appelman said. "I do still see a 
trend within the enterprise 
where they are still trying to use 
traditional switching [to] flatten 
[networks] out a little bit" to 
reduce complexity. 

But these flattened nets will 
run into scalability constraints 
and Cabletron has hit these lim- 
its with SecureFast. Traditional 
routing is needed to connect cut- 
through domains and that is 
where Cabletron's investment in 
gigabit router start-up YAGO Sys- 
tems, Inc. comes in, he said. 

Users seem to be in no hurry 
to take advantage of cut- 
through, though. 

"We haven't done any pro- 
duction deployment of it," said 
Bob Currier, director of network 
communications at Duke Uni- 
versity, in Durham, N.C. "We're 
a pretty open environment, and 
in order to really make that work 
you've got to have [a single ven- 
dor] all the way." ■ 



executives seeking entry into the 
long-distance market have been 
hammering AT&T and MCI for 
failing to promote their local ser- 
vices to residential customers. A 
deal to acquire Teleport, which 
only serves business users, could 
reinforce the criticism. 



"It's a big political hurdle for 
AT&T," said Steve Sazegari, pres- 
ident of Tele. Mac, a telecom con- 
sulting firm in Foster City, Calif. 
AT&T may wait to present a Tele- 
port deal until it has a compan- 
ion deal addressing the residen- 
tial market, such as an agree- 
ment to help cable TV compa- 
nies upgrade their networks for 
two-way telephony, Sazegari said. 

AT&T also reportedly is talk- 
ing to other buyout candidates, 
such as WinStar Communica- 
tions, Inc., a provider of wireless 
local loop capacity. 

Analysts said a move is likely as 
early as the beginning of 1998 
because AT&T has been rapidly 
raising huge sums of money 
from non telecom-related assets. 
Last week, Citicorp agreed to pay 
$3.5 billion for AT&T Universal 
Card Services. 

Analysts also said new AT&T 
Chairman and CEO C. Michael 
Armstrong is ready to reverse for- 
mer CEO Robert Allen's strategy 
of relying on the resale of local 
services to build market share 
against the RBOCs. Even Allen's 
protege John Zcglis, now Arm- 
strong's No. 2 man as AT&T pres- 
ident, last month conceded that 
AT&T had suspended resale 
marketing after entering only six 
states. ■ 



IBM refines search techniques 



By Marc Songini 

Santa Teresa, Calif. 

IBM wants to help enterprise 
users find what they are looking 
for. 

With that goal in mind, the 
company next year will an- 
nounce Content Connection 
software. The package works 
with existing Web browsers or 
Lotus Development Corp.'s 
Lotus Notes clients to help user's 
more easily search for and find 
specific types ul data across the 
Internet or an intranet. 

Content Connection will 
come with a Java Beans tool kit 
and code that will enable it to 
connect to enterprise back-end 
repositories. 

With the package, users will 
be able to create customized 
agents that can in turn go out 
and search, index, gather and 
transmit audio, video or data 
over IP- or Internet Inter-ORB 
Protocol-based environments. 

"Content Connection takes a 
request and performs intelligent 
mining, searching and categori- 
zation," said Larry Bowden, 
director of con lent management 
marketing at IBM. 

Content Connection, cur- 



rently in beta, bears some simi- 
larity to a search technology 
recently announced by IBM 
called Grand Central Station 
(iWv;Nov.lO,pagel). 

Grand Central Station, how- 
ever, is a more generic search 
tool; Content Connection is 
tweaked specifically to mine out 
certain types of Web data, Bow- 
den said. 

For example, a user in an 
enterprise net at a bank could 
make a request for information 
on a companyor individual. 

"You can say, 'Find me infor- 
mation on a particular person.' 
The [Content Connection] 
agent will retrieve letters written 
to the customer, bills, audio 
records, videos — all the infor- 
mation on a single person in all 
different media will be retrieved 
atthesametime," Bowden said. 

The bottom line is that prod- 
ucts such as Content Connec- 
tion and Grand Central Station 
will save users from having to 
sort through the tons of data 
generated by traditional search 
engines. 

Content Connection pricing 
and availability are not 
available. ■ 
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Our new Smart-UPS® ensures the web hits 
you want... and prevents those you don't 



Web-enabled PowerChute® plus now ships with every Smart-UPS 



rSlill Whether you're using the wet) 

V" to sell or support, otiee you 
KHBH invest in a web set /er and 

operating system, you've made a com- 
mitment to yourself, your company 
and your customers. However, without 
power protection, you risk losing your 
expensive software, hardware, and 
data, and the opportunity to interface 
with new prospects and existing cus- 
tomers. That's why the worlds most 
reliable power protection is now avail- 
able to meet your web-based needs. 

Smart-UPS" ensures your web server is 
always there, like you promised. Don't 
become a statistic! Power problems 
damage hardware, and are the leading 
cause of data-loss. 



Smart-UPS brings the confidence of 
APC to the excitement and opportunity 
of the Web. 

All 120V Smart-UPS now include FREE 
Web enabled PowerChute plus software 
for safe web server and OS shutdown. 
PowerChute plus protects system and 
data integrity by automatically shut- 
ting down server applications and 
operating systems. 

PowerChute plus' FlexEvents' feature 
can page you when an out-of-bounds 
environmental condition occurs. APC's 
NEW WebAgent allows administrators 
to manage their Smart-UPS via their 
browser. NEW WebAlert" notifies users 
of Web server shutdown. 




APC Smart-UPS 
ensures protection 
from surges, spikes 
and lost power. 
Backed by a 
$25,000 lifetime 
equipment protec- 
tion guarantee. 



Instead of increasing 
your risk by waiting, 
join over 8,000,000 sat- 
isfied computer users 
worldwide who prefer 
APC to protect hardware 
and data. 



Smart-UPS now ships with PowerChute plus 
power management software with WebAgent. 
to make Smart-UPS browser-manageable 
(Ships tree with 120V Smart-UPS only.) 




APC's MawrSwitch 
/SNMP- manageable, 
independent control 
of power fa con- 
nected loads. 



"...inherent 
flexibility and 
excellent 
software. 

Don't be caught [jfjfijffi 
without one" ""»"•» » ' 
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Holiday e-cards going corporate 

MIME and HTML Mail technologies help legitimize electronic greeting cards. 



By Paul McNamara 

'Tis the season to learn that 
e-mail greeting cards are not just 
for friends and family anymore. 

That is this year's holiday mes- 
sage from companies such as 
Greet Street, Inc., Hallmark 
Cards, Inc. and a growing list of 
opportunistic online entrepre- 
neurs offeringsuch cards. 

The e-cards, some of which 
are animated, depict traditional 
holiday scenes and themes, gar- 
nished with the sending com- 
pany's name and corporate logo. 

Technological advances in 
e-mail, such as ubiquitous Multi- 
purpose Internet Mail Exten- 
sions-enabled clients and HTML 
Mail, are turning holiday e-cards 
into a legitimate business tool. 
So even if you have not received 
many of these cards at work this 
month, count on getting plenty 
in 1998. 

If you are sending the cards, 
also count on a few "bah, hum- 
bugs" from people who would 
just as soon keep their business 
in-boxes clear of such clutter. 

Besides better technology, 
the e-card trend is being driven 
by a groundswell of demand 
from corporate America, at least 
according to one online card 
provider. 



"We had sort of a knock on 
the head from people saying, 
'Hey, we really want to use this 
for business,' " said Elizabeth 
Cox, promotions manager for 
San Francisco-based Greet 
Street, whose on- 
line E-greetings 
have primarily 
catered to consum- 
ers. "We started 
thinking, 'Why 
can't we make it 
easier for compa- 
nies to use our ser- 
vice and also get 

[them | company 

branding?' " 

Toward thai 
end. Creel Street i> 



rial requests for e-mailingvirtual 
cards from companies including 
retailer Sharper Image Corp., of 
San Francisco; Garden Escape, 
Inc., an online garden supply 
seller in Austin, Texas; and (he 
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tomersand [show] speakers." 

Green said he expected to 
send up to 1,000 E-greetings 
this holiday season, simply by 
providing Greet Street with a 
database of names and e-mail 
addresses. The cards arrive as 
.GIF file e-mail attachments, 
which, if unreadable to the recip- 
ient, also can be accessed at a 
dedicated URL. 

The price is right. Green said, 
since Greet Street 
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developing a corporate service 
called Keynotes, which will allow 
companies to establish pass- 
word-protected accounts for 
sending customizable e-cards to 
large numbers of recipients. 
Greet Street already handles spe- 



Hoiiday e-cards, mi h <u theontfrit 
itrcomingftllthr mgr among finnfx, 
Mli torustomm find fmrtnrrs. 

Internn ( iommerre Kxpo 
(ICE), a Framingham, Mass.- 
bascd trade show organ ueeU ion . 

"[E-greetings] have been a 
great success with us," said Will 
Green, conference director for 
ICE. "We've used them as a busi- 
ness tool, as well as really just 
to keep in touch with our dis- 



charges 50 cents 
per card and offers 
volume discounts. 
"It has cut our 
costs [for cards by] 
50%," he added. 
I However, just as 
with paper greet- 
ing cards, there is 
a risk of getting too 
personal with the 
electronic greet- 
ings, according to 
those who peddle 
them. 

"The company 
has the abilitv to 

. limit the images 
arh , ,,T?„ 
that are available 

to its employees 

when they access the corporate 

account. Cox said. "Some things 

are not quite appropriate for 

business." 

For example, check out the e- 
eards featuring bikini-clad San- 
ta's helpers, which can be found 
at other e-card sites. 

Such concerns aside, Cox 



urhingt< 



Domain names null and void? 



By Sandra Gittlen 

Users are signing up for a slew 
of new Internet domain names 
— even though there is no assur- 
ance that the domains will ever 
go live. 

A group of companies se- 
lected by the Internet Society 
(ISOC) and the Internet As- 
signed Numbers Authority to 
register new names in such 
domains as .firm and .web has 
already accepted several hun- 
dred applications — and appli- 
cation fees. 

The new generic Top Level 
Domains (gTLD) are slated to 
become operational in Febru- 
ary. But there is one problem: 
The federal government, which 
still oversees domain naming 
in the U.S., has yet to sign off 
on the plan. 

A group of federal agencies 
are discussing what to do about 
domain registration, in an effort 
headed by Ira Magaziner, Presi- 
dent Clinton's top Internet advi- 
sor. Among the issues is how to 



formally and finally hand do- 
main naming off to the private 
sector. Network Solutions. Inc. 
(NSI) currently doles out names 
in the .com, .net and .org 



give out "It was never clear that 
the whole regime had any 
authority. Yet [CORE] went 
ahead and collected money," 
said Tony Rulkowski, former 
[SOC president. 

The CORE plan calls for 
members to send applications 



REGISTRATION LIMBO 

As CORE awaits government approval to assign 
domain names, users choosing to go through a 
CORE registrar may find the system a bit confusing. 



Registree sends application 
and fee for domain name to 
a CORE member. 




t 
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If it is a preregislration 
for one of the potential 
gTLDs. such as .firm, 
.rec or .arts, the registree 
is given a number and 
the application goes 
into a queue. 





CORE 




NSI 
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it is an application for a .com, .org or .net domain 
name, it is forwarded to NSI for processing. 



domains under a government 
contract that expires in March. 

The would-be new registrars, 
collectively known as the 
Council of Registrars (CORE), 
have come under fire for ac- 
cepting money for domain 
names they might not be able to 



to a central database that wilt 
automatically accept or deny 
domain name requests based on 
availability. 

CORE says that people who 
sign up now should get their 
choice of domain names. But 
because the central database is 



not yet operational, there are no 
guarantees. 

One CORE member, Atlanta 
Internet service provider Mind- 
spring Enterprises. Inc.. hits held 
off on preregistering users for 
the gTLDs because of all these 
issues, according to Ed Hansen, 
a spokesman for the company. 

The domains have not been 
approved, and the methodology 
for registering people tuts not 
been approved," Hansen said. 
"They are asking you to lake a 
chance, and there should be 
some guarantee of protection 
forthecustomcr." 

Hansen said this could in- 
clude a promise of it refund or 
clear instructions as to the condi- 
tion of the registration process. 
I le urged other CORE members 
to keep registration money thev 
are receiving in escrow in case 
the process is not approved. 

"It's a crapshoot," Hansen 
said of Mindspring's investment 
in CORE. But the opportunity 
to provide domain name regis- 
tration as part of their Internet 
services was too good to pass up, 
he said. ■ 



believes it is only a matter of 
time before c-cards become all 
the rage. 

"Down the road, when every- 
body is sending [e-mail cards] 
and you get a paper card from 
someone, you'll think they are 
lame," she said. ■ 
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Users doubt Lotus service stride claims 



By Paul McNamara 

Cambridge, Mass. 

An 8-month-old campaign by Lotus 
Development Corp. to shake its reputa- 
tion for providing lousy service and sup- 
port is well on its way to success, the 
company claimed last week. 

Lotus claimed to have achieved dra- 
matically shorter telephone "hold" times 
and better incident resolution rates by 
instiniting new procedures, hiring hun- 
dreds of support personnel and con- 
tracting with outside partners (see 
graphic). 

However, a random sampling of cus- 
tomers indicated that the road to wide- 
spread satisfaction may prove bumpier 
than Lotus would like. 

SIGNS OF PROGRESS 

As part of a service and support push that 
began in the spring, Lotus claims to have: 

a Reduced telephone "hold" times from 
an average of more than 10 minutes to less 
than 1 minute for enterprise customers. 

• Increased the number of incidents resolved 
during the initial customer contact by 50%. 

• Added 300 support workers to a base 
of 1,100. 

• Established relationships with 65 new 
authorized support providers. 



"Lotus support for the most part is 
terrible," said Jim Santiago, Lotus 
Notes manager at Beacon Properties 
Corp., a Boston-based real estate invest- 
ment firm. "The only changes 1 have 
noticed arc the support person gives you 
the incident number and his or her tele- 
phone number. 

"The problem is that the telephone 
number is the voice mail number, and 
they usually call back when it's too late," 
Santiago added. 

Another customer noted some im- 
provement, although he also remains 
unimpressed overall. "[Telephone] hold 
times have gotten better" and response 
to emergency problems has been good, 
said Jerry Fain, IT manager at Winter, 
Wyman & Co., a recruiunent firm in 
Waltham, Mass. 

However, routine requests for help 
continue to be an exercise in frustration, 
Fain added. "The next time that support 
contract comes in, I will have to 
really think hard about whether I want 
to [renew]." 

Several Lotus customers complained 
about support personnel who simply were 
unable to answer their questions. 

"I tried to get help for a Lotus 
Approach [database] problem — it 
wouldn't recognize any [Lotus] Notes 
files — but they could not help," said Tom 
Sullivan, a quality engineer at Eastman 
Kodak Co.. in Rochester, N.Y. Sullivan said 
he has "given up calling" and instead 
relies on the Lotus Web site and news- 
groups for routine help. 



Lotus officials are confident diese crit- 
ics can be swayed. 

"As much of a challenge as it is 
for us, I think we have the ducks in 
a row, we've got the will and we abso- 



lutely have the resources," said Jim 
Krzywicki, vice president of worldwide 
customer support and education. "It 
lakes time." 

Being an IBM subsidiary will help, 



Krzywicki said. "We have an enormous 
strength in our parent company and they 
have taught us a lot," hesaid. 

At last January's Lotusphere custo- 
mer conference, IBM CEO Louis 
Gerstner elicited a vigorous round 
of applause by promising to fix what- 
ever was ailing Lotus' service and 
support operation. ■ 



The Most Advanced Frame Relay 
Management Goes Beyond the Visual 



Automated Upgrades to 

Remote Sites 

Scheduled, remote down bads using TFTP 
etirrwiates site visits and makes software & 
feature upgrades cosl-effective. 
A first, only from Syncf 



Monitors Over 60 Protocols 

Protocol profiling covers IP, IPX, SNA. 
SMTP, FTP, HTTP and many more. 
Over ten times more protocols than any 
other circuit management product. 



Quality of Service is 
Monitored and Verified 

Get on oemancVstored reports of 
networit latency. DLCI utilization. 
CIR monitonng. up/downtime 
and much more. 




If you're using frame relay for business-crirical applications, 
you demand the highest quality of service. You also 
deserve the most from your investment. That's why you 
need tools that are more than just a pretty interface. 
It takes Sync's Frame Relay Access Probe (FRAP) family — 
the most advanced solution for performance and service 
level management. 

You'll not only maximize network availability, but optimize 
bandwidth. And Sync's integrated diagnostic features isolate and 
resolve problems quickly, even if a remote access device fails. 
Only Sync offers this level of visibility and management. 



Standards-Based 
Access and Management 

SNMP managed frame relay probes 
with built-in 56764k and T-1 DSU/CSUs. 



Network Visibility 
When You Need it Most 

In-oand management and LMl 
sou rang maintains network visibility 
even rf a remote F RAD/router 
or LAN fate. Another Sync first! 



FREE Frame Relay 
Management Planning Kit... 

Complete guide to frame relay 
management makes it easier than 
ever to maximize network 
performance. Get yours today! 



Add a series of Sync firsts like in-band management, 
I. Ml sourcing, automated topology mapping, loopback 
rimeouts and scheduled TFTP upgrades, and you're looking 
at the industry's most comprehensive circuit management 
solution for frame relay. As part of Sync's complete family of 
frame relay solutions including DSU/CSUs and internetworking 
FRADs, the Sync FRAP family also comes with a heritage 
of industry leading expertise, innovation and quality. 

Go beyond the visual today! Find out why Sync's FRAP 
offers the most advanced circuit management for your frame 
relay network. (888) 438-7962 or www.sync.com.view 
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Sun, Intel find common ground 

Solaris operating system to run on Intel 's planned 64-bit Merced processor. 



By Scott Lajoie 

Santa Clara, Calif. 

Intel Corp. and Sun Microsys- 
tems, Inc. last week said they 
have formed a broad alliance 
that perhaps someday will be 
known as "Sun tel." 



Secure 

Continued from page 1 

from cable intruders in many 
cases will be placed on the user, 
experts say. 

Despite the risks, the lure 
of 1.5M bit/sec throughput for 
less than $50 per month is 
strong, as indicated in 1997 by 
the tenfold increase in North 
American cable modem users to 
100,000. 

That number is expected to 
double by mid-1998, according 
to Kinetic Strategies, Inc. 

But cable modem security 
issues loom. 

Microsoft Corp., in fact, is 
warning Windows 95 users that 
the simple act of sharing files 
with a printer can open your 
PC and all your personal and 
business files to prying eyes if the 
PC is connected to a cable TV 
network. 

Microsoft's recommendation 
is: shut off the share option on 
the PC. 

Danger on the wire 

Beyond the risk of your PC 
being cracked, data traversing 
the cable network can be cap- 
tured by protocol analyzers that 
your network neighbors might 
use to sniff traffic as it whizzes by, 
said Bill Hancock, a security 
expert with Network-1 Software 
andTechnology, Inc. 

That is why Dr. John Borden, 
president of JABR Technology 
Corp., a consultancy in Boston, 
is beefing up cable security in 
preparation for a New England 
Medical Center remote access 
trial. Doctors at home plan to 
fetch brain scans across the 
Internet and cable links. 

If successful, the trial will be 
expanded to other hospitals, 
Borden said. 

He is calling on upstart 
Assured Digital, Inc., of Little- 
ton, Mass., which specializes in 
cable network security. Assured 
Digital makes cable modems 
that encrypt traffic using DES 
and triple DES and hashing 



The companies have agreed 
to ensure that new versions of 
Sun's Solaris operating system 
make optimal use of Intel's 64-bit 
Merced microprocessor technol- 
ogy, which will debut in 1999. 

The technology combination 



technologies. 

While Borden is working out 
security on his own, cable provid- 
ers, sensitive to their customers' 
vulnerability, also are talcing 
steps to plug leaks. 

McdiaOnc Group, the cable 
company owned by US WEST, 
Inc., puts filters on its cable 
modems. The filters make cus- 
tomers' PCs invisible to each 
other across the cable network, 
according to Kip Compton, 
director of Internet systems and 
services for MediaOne. 

Additionally, MediaOne of- 
fers most customers a filter. As a 
default, the filter blocks all out- 
side access but the customer can 
disable the filter to allow access 
to the PC or only certain files, 
Compton said. That would let 
customers remotely reach work 
from their home PCs. 

Access from the cable net- 
work also can be password- 
protected. 

Data security on the cable 
network can be reinforced by 
tunneling technology that en- 
crypts IP packets and encapsu- 
lates them for transport across IP 
networks. 

The encryption that secures 
IP traffic from client to host will 
pose as much trouble for hackers 
on the cable network as it 
would for hackers on the Inter- 
net, according to Digital Equip- 
ment Corp. 

Digital is giving its work-at- 
home employees cable access 
over the Internet to corporate 
LANs, protected by AltaVista 
Tunnel 97software. 

Boston College embraced 
cable modems two years ago for 
its campus network. The college 
owns the cable, so the only secu- 
rity threats come from within, 
and they are dealt with through 
the honor system. "We're not 
stopping it, we're only policing 
it," said Randy Titchner, the col- 
lege's manager of network and 
desktop services. ■ 

Get more information online 
at www.nwfuslon.com 

DocFinder: 5220 



should "validate Solaris as the 
leader in network software . . . 
and as a powerful alternative to 
NT," said Janpieter Scheerder, 
president of Sun's SunSoft busi- 
ness unit. 

Scheerder said Sun is confi- 



Value America 

Continued from page 1 

discounts and frequent-buyer 
dollars accredited to their Web 
accounts. Value America trans- 
mits product purchases directly 
from the World Wide Web to 
manufacturers via electronic 
data interchange to avoid the 
expense and time of paper-based 
order handling. 

"This is the first completely- 
automated paperless commerce 
application," proclaimed CEO 
Craig Winn, as he inaugurated 
the Web site that his team of 
about 100 techies and editorial 
types have worked on for nearly 
two years. "It costs the manufac- 
turer less to ship the order to 
the customer than to ship to a 
store." 

Winn , who possesses the inde- 
fatigable optimism of a Dale Car- 
negie, arrives on the 'Net with 
business experience as the 
founder of The Winn Co., a man- 
ufacturers' representative firm. 
However, his company lacks the 
street presence of a retailer such 
as Wal-Mart Stores, Inc. 

Winn is an ardent believer 
that a personalized, albeit auto- 
mated, form of electronic 
commerce on the Web is "the 
next revolution in retailing." He 
also has convinced 300 brand- 
name manufacturers, including 
3M Corp. and Zenith Elec- 
tronics Corp., to participate in 
his venture. 

Value America will not say 
how much it has sunk into its 
business. But Winn, who last 
week took out a full-page ad in 
USA Today to promote diamond 
sales on the 'Net, claimed he will 
spend $150 million in advertis- 
ing alone over the next 18 
months. 

Value America, which lets the 
Web visitor shop by product cate- 
gory, special sales or brand 
name, wants to personalize shop- 
ping. For instance, customers 
could set up dates throughout 
the year to have flowers delivered 
to a list of people. The Web site 
also sends out a continual 



dent that OEMs and software 
developers will build more hard- 
ware and write more software for 
Solaris now that Sun and Intel 
arc working together. 

While industry analysts say 
Windows NT is outselling Solaris 
and other versions of Unix as a 
server operating system, Unix 
software still holds a big scalabil- 
ity edge over Microsoft Corp.'s 
offering. Solaris, for instance, 
can run on symmetrical multi- 



IP-based audio stream to accom- 
pany marketing text aimed at 
shoppers sitting at speaker- 
equipped PCs. 

In a bid to become the pri- 
mary Web siteforoffice products 
on the Web, Value America is 
offering a $75,000 line of credit 
to small businesses that use 
ValueAmerica.com. 

The net behind the store 

The hard job of building the 
Value America superstore has 
fallen largely on the shoulders of 
Joseph Page, the company's 
executive vice president and 
chief technology officer. 

To transmit orders it gets via 
its Web site, Value America uses 
an Actra ECXpert server from 
GE Information Services, Inc. 
(GEIS). The server translates 
HTML information into EDI, 




Value America'sCraig Winn: "Bynexl 
fall, the personal servant on theWebsite 
wiil be voice-activated, repeatingwhat 
you said back toyouand taking you [ to 
the appropriate place}. " 



sending the information to man- 
ufacturers via the GEIS value- 
added network or the In ternet. 

"We keep track of all our sup- 
pliers' EDI mappings," Page 
said. "We do have some trading 
partners that don't do EDI, and 
ECXpert allows them to go 
through Web forms to send an 
EDI transaction to us." 

Suppliers electronically mes- 
sage Value America an acknowl- 
edgment for every order. 

The Value America store 
design is based on Microsoft 
Corp.'s Merchant Server 1.0, an 
electronic storefront for catalog 



processing boxes with up to 64 
processors, whereas most high- 
end NT servers max out at eight 
processors. 

According to Scheerder, die 
agreement does not alter Sun's 
hardware strategy, and the 
company will not start selling 
Intel-based systems. Sun re- 
mains committed to its own 64- 
bit scalable processor archi- 
tecture (SPARC) microproces- 
sor, he said. ■ 



management and order process- 
ing. The server software, run- 
ning on four 266-MHz Pentium 
processor-based machines, can 
dynamically generate HTML 
pages according to a program- 
ming template. 

Dynamic HTML pages have 
made it easy for Value America's 
editors working at their PCs to 
send text and graphics to the 
retailer's Web server. If design 
changes are needed, Page said 
he "can make the changes once, 
and it will change every page 
instantly." 

But Merchant Server has 
proven inflexible because it 
defines terms such as order 
inventory and shipping too 
strictly, Page said. In response to 
these types of complaints, Micro- 
soft last May discontinued the 
product. 

Within a few months, Value 
America will transition to Active- 
Server Pages on NT, a Microsoft 
tool that lets programmers set up 
calls to back-end databases to 
generate dynamic HTML. Value 
America has written its own busi- 
ness-processing engine. 

Most Web shoppers who visit 
Value America are expected to 
use Microsoft's Internet Ex- 
plorer or Netscape Communica- 
tions Corp.'s Navigator browser. 
For the application develop- 
ment team at Value America, this 
has meant building a Web site 
capable of determining which 
browser is present and acting 
accordingly. 

Security, of course, is of para- 
mount concern for Value Amer- 
ica and its potential customers. 
At present, the retailer is not stor- 
ing credit card numbers, but 
uses CyberCash, Inc. software to 
process them, immediately 
handing card numbers to a third- 
party vendor. 

Once the retailer has further 
security mechanisms in place, 
such as encrypted databases, 
Value America plans to store 
card numbers. ■ 

Get more Information online 
atwww.nwfuslon.com 
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Syman- 
tec Corp. is 

shipping a 
new version 
of its Norton 
Utilities Win- 
dows 95 PC 
management software, 
which features enhanced diag- 
nostic and disaster recovery 
services. 

Norton Utilities 3.0 includes 
WinDoctor, a stand-alone utility 
that monitors, detects and fires 
problems with the Windows 95 
registry system files and soft- 
ware applications 

This version also includes 
a fully integrated recovery tool, 
CrashGuard 3.0, which runs 
in the background to prevent 
crashes and unfreeze applica- 
tions without user intervention. 

Norton Utilities 3. 0 costs S79 
per desktop machine. 

<t> Symantec: (800)441-7234 

Compaq Computer Corp. 

has become the first hardware 
vendor to have its Fibre Channel 
Storage System certified on Win- 
dows NT Cluster Server, Micro- 
soft's two-node clustering 
software. // fiber channel 
connection between the two NT 
nodes allows them to be located 
farther apart than allowed by the 
SCSI storage con nections ship- 
ping with ejristingNT certified 
clusters. Compaq's Fibre Chan- 
nel Storage System will ship 
ea rly in 1998. 

t> Compaq: (281 ) 370-0670 

NTP Software, Inc. last 
week announced software that 
will give administrators granu- 
lar control over Windows NT 
server disk storage space. 
NTP Software Quota Manager for 
Windows NT lets managers limit 
the amount of disk space individ- 
ual users are allowed to consume 
on networks' NT servers. 

Available now, NTP Software 
Quota Manager for Windows NT 
is priced at $795 per server. 

<t> NTP: (800) 226-2755 



Getting thin is not easy 



By John Cox 

An in-depth study of seven big 
U.S. companies reveals major 
obstacles to adopting thin-client 
devices. 

Onsite reviews by Concours 
Group, of Kingwood, Texas, 
found that a hazy idea of real 
end-user computing costs, cou- 
pled with bureaucratic unwill- 
ingness in MIS groups to 
embrace a non-Windows desk- 
top, is making thin-client com- 
puting a difficult choice. 

Yet Concours found that 
every one of the seven compa- 
nies studied could benefit from 
using some type of thin client. 
Among its recommendations: 
Identify applications that lend 
themselves well to thin clients; 
don't try to get so-called power 
users of PCs to switch to thin cli- 
ents; run a rigorous pilot lest; 
and keep the deployment as sim- 
ple as possible. 

After two-day visits to each of 
the seven companies, the Con- 
cours analysts outlined the larg- 
est obstacles. 

Organizational inertia is a 
major stumbling block to thin 
clients. "There's a very strong 
institutional momentum in favor 
of the PC, which helps to explain 
why companies are not choosing 
the thin-client model, even 
though it can be shown that it will 



Get more online: 

• Results of our 1998 
Technology Planning 
Survey that show few companies 
are adopting network computers 

A guide to computing your own 
NCcost of ownership 




save a lot of money," said Ed 
Roche, vice president of Con- 
cours Group. "There's a lot of 
work involved in making a 
change." 

Although it was not part of the 
Concours study, that fits the 
experience of Bell Mobility, the 
Toronto wireless subsidiary of 
Bell Canada. The company is 
using Citrix Systems, Inc.'s Win- 



uncertainty in MIS groups, 
Roche said. "They're not sure 
where Microsoft is going with 
this [thin-client] technology," 
he said. Morris agreed. "I've 
been banging the heck out of 
Microsoft on exactly this issue," 




Frame multiuser NT as an appli- 
cation server for stripped-down 
486-based PCs, said George Mor- 
ris, technology planner for the 

telephone company. 



CASE STUDIES SHOW BIG OBSTACLES 
FOR THIN CLIENTS 

Making the shift from PCs to network computers or Windows terminals 
presents major problems for companies. Concours Group recently 
conducted in depth, onsite reviews at seven large companies. Among 
the problems uncovered are: 

► Desktop savings are somewhat offset by new. bigger server costs. 

► Poor thin client design decisions by MIS can cut anticipated savings. 

The Java language and Java applets are still immature, so users rely on Windows 
packages and custom applications. 

► Uncertainty about Microsoft's plans for its Windows-based Terminal Server 
product. 

None of the seven sites calculated end-user costs as part of the MIS budget, 
so the dramatic potential savings of thin clients are not readily apparent. 

► The "PC bureaucracy" - procurement, training, support and development - 
is so large at some companies that changing it to embrace thin clients is a 
problem. 



Microsoft Corp.'s recent 
launch of the beta test for Micro- 
soft Windows-based Terminal 
Server has caused confusion and 



he said. "I've told them, 'Hey 
guys, please start getting your 
message out there.' " 

Thin-client costs varied at the 



companies, depending on the 
technology assumptions and de- 
signs made by the MIS groups, 
the Concours study found. MIS 
needs to remember that the 
name "thin client" includes the 
desktop device, possible changes 
to the network infrastructure, 
the servers, all software, adminis- 
tration and support. 

Finally, the Concours study- 
also found that these companies 
had very little hard information 
about the soft end-user costs — 
lost productivity due to a broken 
PC hard drive or from a glitch in 
a software upgrade — of their 
current environment. The result 
is dial MIS groups cannot point 
to hard, and dramatic, savings 
with thin clients, Roche said. 

But Bell Mobility can because 
measuring call center productiv- 
ity is vital. In 1996, the telco 
found call center productivity 
jumped 300% to 900% after 
installing WinFramc servers. 

Concours concluded that 
many companies could start 
migrating to thin clients by 
equipping existing Intel 486- 
class PCs with software that will 
let them act as a diin client, 
accessing Unix servers, main- 
frames or NT application serv- 
ers. ItworkedforBell Mobility. ■ 



Gigabit Ethernet interoperability put to the test 

Twelve companies demonstrate that products can work together. 



By Robin Schreier Hohman 

Durham. N.H. 

The industry group responsi- 
ble for testing interoperability 
among Gigabit Ethernet prod- 
ucts said its latest round of test- 
ing shows the development of 
Gigabit Ethernet is right on 
track. 

"The results are very posi- 
tive," said Shirish Salhaye, vice 
president of engineering at 
Alteon Networks, Inc., one of die 
18 members of the Gigabit 
Ethernet Consortium. 

While the consortium did not 
release details, 16 products from 
12 companies were tested, 
including gigabit-to-gigabit 
switches, aggregating switches, 
full-duplex repeaters, network 
interface cards and a network 
management product. The com- 
panies included in the testing 
were 3Com Corp., Acacia Net- 



works, Inc., Alteon Networks, 
Inc., Bay Networks, Inc., Cable- 
tron Systems, Inc., Cisco Sys- 
tems, Inc., Extreme Networks, 
Inc., Foundry Networks, Inc., 
Hewlett-Packard Co., Prominet 
Corp. (which is being acquired 
by Lucent Technologies, Inc.), 
Sun Microsystems, Inc. and 
XLNT Designs, Inc. 

While the consortium was 
congratulating itself on the 
unreleased interoperability re- 
sults, others wereskeptical. 

"My only question is: Will 
they just pay lip service to it, or 
will they actually do something 
to make sure it happens?" said 
Lee Damon, an engineer at 
Qualcomm, Inc.'s testing lab in 
San Diego. 

Qualcomm, whose main busi- 
ness is cellular phones, tests vir- 
tually all available network 
equipment in its lab to ensure 



that its phones will work across 
vendors ' networks. 

Vendors said they are com- 
mitted. "Since interoperability 
was crucial, there was never any 
doubt in our mind that the prod- 
ucts would interoperate," said 
Romulus Pereira, chief technol- 
ogy officer at YAGO Systems, Inc. 
"Start-ups have always been the 
ones driving the price perfor- 
mance curve, while some large 
companies use the fear of 'non- 
interoperability' as a distraction 
— a smoke screen to slow down 
adoption." 

"The bottom line is that stan- 
dards-based Gigabit Ethernet 
products will interoperate. 
Period," Pereira said. 

Given the reluctance of IS 
managers to adopt yet another 
standard only to find out that 
interoperability eludes them, it 
had bet lei. ■ 
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The Compaq ProLiant 
6500 and ProLiant 7000 
industry-standard servers 
offer the performance and 
availability demanded by 
7x24 business-critical application environments. 

With features like the first industry-standard PCI 
hot plug platform, hot plug disk drives and power 
supplies, they provide unparalleled availability, 
scalability and manageability. 

To satisfy your most demanding applications, 
Compaq, in partnership with Tandem and Microsoft, 
is creating an industry-leading line of cluster solu- 
tions. Both the ProLiant 6500 and ProLiant 7000 
provide rock-solid failover functionality with Microsoft 
Wolfpack cluster-enabled software. 

The result: costs are reduced, risk is lowered, 
productivity improves and the implementation 
time required is decreased. 

And to demonstrate our continued commitment 
to our customers' future success, Compaq now 
offers Year 2000 Readiness warranty coverage, and 
independent NSTL compliance testing. 

The Compaq ProLiant 6500 and ProLiant 7000. 
They're the type of business-critical servers your 
company needs. They're the type of servers the 
world's leading provider of computers makes. 
www.compaq.com / products/servers 
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Local Networks 




Eliminate grunt work, and plan! 

OS the new year approaches, many year, weigh those choices in light of more 
people take time Out to reflect on recent information and then figure out 
the choices they've made throughout the how to do things differently next time 



around. In real life, this is called making 
New Year's resolutions. In corporate life, 
this is called building a business plan. 

The operative word is plan. Too often, 
the understaffed, overworked IS and IT 
departments throughout our industry are 
stuck being reactive when they ought to 
be proactive. 

Too often, you let yourself get bogged 
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A bandwidth manager with 
voice over frame relay. 
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Product name: MAXcess-3000 

Product description: Integrated bandwidth manager 

Product benefit: Efficient bandwidth management integrating toll quality compressed voice(MPMLQ). fax. data and 
LAN over frame relay or leased lines at data rates up to Tf. LANs adaptively sharing 
bandwidth with multiple voice channels. Ideal for drop & insert of multiple sites or star 
configurations. Resilience to noise and clock slippage. Central SNMP management. Various hub 
sizes for any application. 



Contact: Toll free 1-800-444-7234 or 
market@radusa.com 
web: http://www.rad.com 
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Boring ads. Brilliant solutions. 
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Dave Ksarns 



down in help desk issues while tech- 
nology-challenged yet marketing-knowl- 
edgeable executives and department 
heads do the planning foryou. 

As more decisions are made outside of 
IT. more small, nagging interoperability 
problems are created. This leads to more 
daily troubleshooting and fire fighting, 
which means less time to be involved in 
planning. 

Resolve, right now, to not only break 
this cycle, but to reverse it. 

If you aren't already using it, investi- 
gate help desk software. If you can't afford 
it, devise a plan to track all help desk re- 
quests. Even if you use Windows NotePad, 
start tracking every request for help and 
its solution. In a surprisingly short period 
of time, you should be able to begin iden- 
tifying common help requests. Write up 
documents that identify all aspects of the 
problem, as well as the steps to take to cor- 
rect it. Then make these documents avail- 
able to your users so they can begin to 
solve dieirown problems. 

If possible, create 
something similar 
to Novell's Tech- 
nical Information 
Database or Micro- 
soft's Knowledge- 
base — databases of 
problems, solutions 
and helpful hints. 
Make it available on 
your intranet so 
users can get at it with a browser. If you're 
database-challenged, use Microsoft's 
FrontPage, Allaire's Cold Fusion orsome- 
diing similar to handle keyword indexing 
foryou. 

Another possibility is to use a rules- 
based e-mail package, such as Microsoft's 
F.xrhange, to create a help desk mailbox. 
Then create rules to scan incoming mes- 
sages from users for keywords identifying 
the common problems. Have the rules 
automatically return your helpful infor- 
mation documents to the user. Messages 
that contain problems not caught by the 
rules can be forwarded to a staffer for fur- 
ther study. 

Continue to track problems and solu- 
tions, updating and adding to your solu- 
tions database. Soon you'll find that a 
majority — even a large majority — of the 
troubleshooting and fire Fighting has 
been automated, leaving you time to con- 
centrate on planning. 

Kearns, a former network administrator, is 
a freelance writer and consultant in Austin, 
Texas. He can be reached at uiired@iiquill.com. 

Tip of the week 

Novell's NetWare 3.2 upgrade is a good 
deal if you 're still not sure whether NetWare 
4 or Windows NT should be your next oper- 
ating system. For less than $350 per server, 
you get new utilities, all current patches, 
new clients and protocols, and Year 2000 
readiness — all of which can help you put 
off the decision until you can evaluate Net- 
Wares and NT 5. 
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mOtice touted as the "Cisco 
killer," IBM's long-tlerided 
6611 router officially is 
dead. Effective March SI, IBM 
said the 6611 
no longer will 
he offered for 
sale. In its 
place IBM rec- 
ommends its 
new routers, 
the 2216 Sways Multiaccess Con- 
nector or the 2210 Xways Multi- 
protocol Router, depending on 
network needs. 
<t> IBM: ( SOD) 426-4968 

Eicon Technology Corp. 

last week announced o u exter- 
nal ISDN modem with Always 
On/Dynamic ISDX (AO/DI) sup- 
port. AO/DI is a new ISDN tech- 
nology that guarantees Imud- 
width will he arailahle to handle 
the requirements of low-level 
data applications. Aimed at 
remote office users, Eicon 's Dim 
T/A ISDX modem has a maxi- 
mum throughput of up to 512K 
bit/sec with compression. It sup- 
ports Windows 95, XT and S.I, 
OS/2, and DOS systems. The new 
modem will he arailahle in Jan- 
uary and will start at $249. 
Z Eicon.- (514 ) 745-5500 

■ Cisco Systems Inc. last 
week introduced new versions 
of its CiscoWorks Blue net- 
work management toolsfor 
mixed SXA and IP networks. 
The new packages include Maps 
Release 1.2. which gives users 
an im proved graphical view of 
their combined SXA and IP nets 
and adds Data Link Switching + 
Key Routers [lew. which lets 
users view the most important 
routers in their net.CiscoUbrks 
Blue Maps is available now for 
$4,995. 

The company also enhanced 
CiscoWorks Blue SXA Hew with 
better security features and 
additional mainframe database 
problem tracing capabilties. 
SXA Hew offers an end-to-end 
snapshot of the SXA network 
from the CiscoWorks console. 
CiscoWorks Blue SXA View is 
available now and pricing 
starts at $9,995. 

r Cisco: (408)526-4000 



Memotec aims frame relay at large LAN shops 



New frame relay access cards offer improved connectivity options. 



By Tim Greene 

Montreal 

Users looking f or less expen- 
sive ways to link their LANs to a 



NEW FRAD OPTIONS 

Memotec introduced four new modules 
for its CX900/900e FRAD: 

a T-l/fractionalT-1 DSU/CSU module 

Five pott I/O LAN module 



frame relay network can turn to 
new products from Memotec 
Communications, Inc. 

The company last week intro- 
duced four new hard- 
ware cards that fit into its 
CX900/900e remote ac- 
cess switches. The six-slot 
chassis supports dial up 
and frame relay wide- 
area links. 

The individual cards 
offer separate features, 
including the ability 
to connect more IAN 
devices directly into 
the chassis than previ- 
ously possible. The 
cards also support 100M 



bit/sec Ethernet LANs and 
wide-area links up to 1.5M 
bit/sec. 

The user view 

The new Multi I/O cards sup- 
port up to five synchronous 
or asynchronous LAN devices, 
eliminating the need for a 
separate hub to funnel traffic 
into the frame relay access 
device (FRAD), said Bob Smith, 
computer services manager 
for Rental Tools Equipment 
Corp., in Bladensburg, Md. 
Rental's 17-sitc network is 
lied together with CX900s. 
Until now, the CX900/900e 
only had a single-port I/O card. 



Resonate unveils flow management software 

Dispatch series helps keep Web application servers running. 



By Jim Duffy 

Mountain View, Calif. 

Resonate, Inc., a developer of 
traffic management software, 
has unveiled products that allow 
users to speed access to remote 
Internet, intranet and applica- 
tions servers. 

Resonate's new software in- 
cludes two packages, Olobal Dis- 
patch and Application Dispatch. 
Global Dispatch schedules ser- 
ver requests to the logically clos- 
est, least loaded Internet or 
intranet server. 

As such, Global Dispatch links 
geographically distributed Inter- 
net sites and corporate intranets 
into a single, logical enterprise 
server. Global Dispatch directs 
traffic to servers based on the 
response time experienced by 
client workstations between 
each server point of presence 
(POP). 

Application Dispatch off- 
loads Web servers by prioritizing 
requests to application servers 
behind the Website. 

Application Dispatch also 
schedules requests to the least 
loaded, most available applica- 
tion server, which increases 
server response time and elimi- 
nates single points of failure, 
Resonate said. 



For instance, if a user accesses 
the Web site of a stock exchange 
during high market activity, a 
trading site administrator can 
use Application Dispatch to 
schedule stock trading traffic 
ahead of stock quote requests, 
Resonatesaid. 

Global Dispatch and Applica- 
tion Dispatch join Resonate's 
existing Central Dispatch prod- 
uct to form a three-tiered 
connection management archi- 
tecture dial Resonate calls 



Resonate's IntelliFlow ring 



• Global Dispatch: 

WAN scheduling and load 
balancing. 

• Central Dispatch: 

Scheduling and availability of 
TCP services. 

• Application Dispatch: 

Prioritization and load balancing 
of application servers. 



IntelliFlow. IntelliFlow is de- 
signed to boost information flow 
throughout the enterprise by 
scheduling and prioritizing traf- 
fic at each level. 

Global Dispatch schedules 
WAN access to the least loaded 



POPs; Central Dispatch sched- 
ules Transmission Control Pro- 
tocol requests within a POP; and 
Application Dispatch prioritizes 
requests to the optimal applica- 
tion server. 

"I have a rack of Sun [Micro- 
systems, Inc.] boxes that are serv- 
ing a bunch of domains," said 
David Kearney, president of 
Boomerang Information Ser- 
vices, in Palo Alto, Calif., a pro- 
vider of fax and e-mail broadcast 
services. 

"There's always an issue of 
machines going down, machines 
being taken down for upgrading, 
and making our services avail- 
able to people on the Web all of 
the time," he said. 

'Thought the Resonate [Cen- 
tral Dispatch 1 software to keep 
the servers up so if I had to 
take one down out of the mix. 
the others would be able to 
respond and we wouldn't have 
any issue of people not being 
able to get to their services," 
Kearney said. 

Resonate Global Dispatch 
costs $35,000, and Central Dis- 
patch and Application Dispatch 
cost $10,000 and $5,000. respec- 
tively. All the products are avail- 
able now. 

©Resonate: (415) 967-6500 



More choices 

With the new options, the 
CX900/900e are among the 
more flexible remote access 
devices that support dial-up and 
dedicated lines. They also sup- 
port voice over frame relay. 

One of Memotec's new 
cards, the Fast Ethernet 
10/100Base-T with routing 
capabilities, lets users upgrade 
LANs from 10M bit/sec Ether- 
net without having to swap 
FRAD hardware. 

A new T-l/lractional T-l card 
expands the wide-area capability 
of the access switches from 56K 
bit/sec to 1.55M bit/ sec. Smith 
said the card fits in with his 
company's plans to expand traf- 
fic to and from company head- 
quarters. 



The Memotec equipment 
eliminates theneedfora 
separate wiring hub to 
funnel LAN traffic onto the 
frame relay network, said 
Bob Smith, computer ser- 
vices manager for Rental 
Tools Equipment Corp. 

New software for the 
CX900/900e automatically will 
reroute frame relay traffic onto 
an ISDN link if the frame relay 
link fails. 

The software then can filter 
out nonessential traffic to 
reduce WAN traffic when the 
ISDN link is in use. 

The new cards for the 
CX900/900e range in price from 
$695 to $1,595. 

<B Memotec: (514) 7.38-4781 

Get more online: 

a An audio primer that explains 
basic frame relay concepts 
More detailed frame 
relay overviews 

o A FRAD vendor list 
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Briefs 

■ An imposing group of tele- 
communications providers 

has banded together to build a 
30,000 km trans-Pacific fiberoptic 
link between the United States 
and China. Scheduled to be in ser- 
viceby2000, the China-U.S. 
Cable Network has 
enough capacity to ca rry up to 
four million simultaneous phone 
calls. 

Carriers buying into the pro- 
ject incl ude AT&T, Ch ina Telecom, 
Chunghwn Telecom, Hong Kong 
Telecom. Kokusui Denshin Drawn 
(Japan). Korea Telecom, MCI 
Communications Corp., NTT 
Worldwide Setwnrk Corp. 
( Japan ). SBC Communications, 
Inc.. Singapore Telecom, Sprint 
Corp., Teleglobe USA Telekom 
Malaysia and Telstra Corp. 
(Australia). 

MCI Communications 
Corp. litis taken steps In make 
monitoring its Internet net- 
work easier for users. The MCI 
Internet Traffic Report Website 




includes traffic delay and packet 
del irrrif statist ics for the entire 
network and statistics on latency 
between s]>ecific cities. MCI also 
announced a network availability 
guarantee for all of its Internet 
services. 

If users cannot access MCI's 
network for more than 10 min- 
utes, they mil receive a full-day 
credit A three-hour outage will 
equate to a three-day credit on 
their invoice. 

While analysis agree this is a 
step in the right direction, MCI 
does not offer a minimum latency 
guarantee on its network and will 
not do so before mid-1998, said 
John Scarborough, inlernetMCI's 
director of business markets prod- 
uct marketing. 



Frontier uses low prices to infiltrate frame relay market 

Expanding carrier offers no-frills service based on national network; managed router offering on tap. 



By David Rohde 

Rochester, N. Y. 

The nation's fifth-largest 
long-distance carrier has 
entered the crowded national 
frame relay market with a new 
coast-to-coast service. 

Frontier Corp.'s formula for 
its frame relay service is low 
prices, no frills and transport 
over an emerging coast-to-coast 
Synchronous Optical Network 
(SONET) network that will pro- 
tect against outages. 

Frontier is not hrand-new to 
frame relay. The carrier has heen 
offering a service for several 



SONET network due for com- 
pletion late next year. 

Frontier's two-way perma- 
nent virtual circuits arc priced 
comparably to AT&T's, starting 
with a barebones PVC offering 
3K bit/sec of guaranteed 
throughput with bursts up to 
56K bit/sec for $18 per month. 
That is equal to AT&T's monthly 
price for an entry-level PVC. But 
charges for the ports on Fron- 
tier's frame relay switches run as 
low as half that of AT&T (see 
graphic). 

Frontier's service is designed 
strictly for IP and IPX applica- 



THE BIG SAVINGS ARE IN PORTS 

Frontier's monthly frame relay port prices are much less expensive than 
those of other national carriers, particularly AT&T: 



Port 


Frontier 


AT&T 


Percentage savings 


speed 


price 


price 


with Frontier 


56K/64Kbit/sec 


$151 


$285 


47.0% 


384K bit/sec 


$513 


$1,145 


55.2% 


T-l 


$1,621 


$2,535 


36.1% 



Frontier prices require a one-year term commitment. Listed AT&T prices do 
not include standard or negotiated volume discounts. 



years in New York state as part of 
an effort to expand beyond its 
roots as Rochester Telephone 
Co., the dominant local ex- 
change carrier here. 

To expand the service nation- 
ally. Frontier recently installed 
16 Cascade B-STDX 9000 
switches from Ascend Commu- 
nications, Inc. in an arc fanning 
out from Rochester across the 
Nordieast and Midwest. To com- 
plete the coverage. Frontier 
installed seven additional Cas- 
cade switches in Los Angeles, 
San Francisco, Seattle, Denver, 
Dallas, AtlantaandTampa, Fla. 

Frame relay everywhere 

Frontier officials said they can 
offer frame relay access at 232 
long-distance points of pres- 
ence, with traffic backhauled to 
the Cascade switches if neces- 
sary. But they conceded that they 
still must lease fiber from other 
long-distance carriers to carry 
much of that traffic. To elimi- 
nate the hurdle. Frontier is 
building a national self-healing 



lions, with carrier officials right 
now discouraging use of the net- 
work for SNA and voice traffic. 
Frontier also does not offer pri- 
ority PVC classes that favor delay- 
sensitive applications over other 
traffic. 

Users like it 

ThalisOKwithJohn Rueckel, 
chief information officer at Grif- 
fith Oil Co., a Rochester-based 
gasoline and heating fuels dis- 
tributor. In 1995, Griffith Oil 
dumped its 9.6K bit/sec analog 
private-line network for a Fron- 
tier frame relay net connecting 
16 distribution sites with Griffith 
headquarters. 

The 56K bit/ sec frame relay 
connections enable branch dis- 
tribution managers to access and 
update the company's customer 
data, all housed at headquarters, 
over the inexpensive PVCs. A 
separate long-distance voice 
contract with Frontier gives the 
company a complete package at 
favorable rates, Rueckel said. 
Frontier also provides remote 



management of Griffith's 3Com wide, Frontier officials said they 

Corp. NefBuilder routers, expecttoformallyintroduceone 

Although a managed router ser- in February, 
vice is not yet available nation- <D Frontier: (800) 249-4672 



US WEST targets large SNA nets 



By Tim Greene 

Denver 

US WEST, Inc. recenUy intro- 
duced a suite of frame relay 
services designed to handle tem- 
peramental SNA traffic and 
guarantee performance. 

Theservice offerings from L'S 
WEST'S Inierprise divi- 
sion include managing 
the frame relay service 
and access device at the 
customer's site. 

The services also 
enable a user to tie SNA 
traffic into a frame relay 
network without install- 
ing new hardware. 

The new services come 
with guaranteed network 
delays of less than 70 msec 
in one direction. 

With the new offer- 
ings, customers can 
establish service-level agree- 
ments that guarantee latencv, 
frame discard rates, network 
availability and mean lime lo 
repair problems. 

The guarantees will help ease 
the minds of SNA network man- 
agers who are apprehen- 
sive about using frame relay, 

Get more online: 

• A white paper on implementing 
a frame relay network 

• Tips for getting the most out 
of your frame relay 
service and carrier t 

• A look at frame 
relay switched 
virtual circuits 



FRAD, a frame relay line with pri- 
orily-based SNA permanent vir- 
tual circuits (PVC) and network 
monitoring, fault detection and 
repair. 

Interprise also offers Central 
Office FRAD service for custom- 
ers who want lo send SNA traffic 



US WEST FRAME RELAY LIKES SNA 

Sample monthly rates for US WEST frame 
relay lines fine-tuned for SNA*: 



DS-0 access 


$47.00 


DS-0 port (1 PVC) 


$39.28 


Total 


$86.28 


DS-1 access 


$126.50 


DS-1 port (1 PVC) 


$240.00 


Total 


$366.50 




according to Tom Nolle, 
president of CIMI Corp., a tech- 
nology assessment firm in Voo- 
rhees, N.J. 

The Interprise managed 
frame relay service includes the 
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• Discounts of up to 10% apply for long-term contracts. 



over a public frame relay net- 
work without installing new 
hardware. 

SNA traditionally has been 
carried over dedicated point-to- 
point wide-area links. 

The attraction of frame relay 
is that it reduces customer bills 
by eliminating more costly- 
leased lines. 

The new services, available 
nationally, put US WEST's Inter- 
prise division into direct compe- 
tition with MCI Communi- 
cations Corp., Sprint Corp., 
AT&T and regional frame relay 
carriers. 

Sprint guarantees a maxi- 
mum delay across ics network of 
less than 1 15 msec for a 56K 
bit/sec circuit and 55 msec for 
a T-l. 

MCI's frame relay for SNA 
service gives users the option of 
assigning high, medium or low 
priority to their PVCs. 

While SNA can be given pri- 
ority, there are no performance 
guarantees. 

© Interprise: (800) 328-2879 
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The remote office Christmas wish list 



©ith the increasingly distributed 
nature of corporate operations, 
the remote Small Office/Home Office 
(SOHO) workerneedssomeattention. 

We spend a lot of lime working off- 
hours in our homes, and we are contin- 
ually frustrated. So in the spirit of the 
holidays, here's our wish list lor that envi- 
ronment — vendors and service providers 
take note: 

• A decent SOHO phone. We cannot 
tell you how many phones we've gone 
through in the SOHO environment try- 
ing to find one that truly supports the 
SOHO user. You'd think die people 
designing phones never left their cubi- 
cles, because the phones really are not 
^^^^^^^^^^ ready for prime time. 

^\ fln^. Conference bridg- 
yK*y**. ing across phones 
~ "<ife still tends to stink. 
Y' The program- 
I J[ j mini; iiiliTl.iics are 
^ft fi primilivi'; living [«> 

gjj V spell names with 
■^■■M numeric keypads is 
like starling a fire 
with flint. And what 
we wouldn't give for 
a phone that really 
knew that many 
SOI lO-ers use ac- 
counting codes — 
secondary codes that 
help you allocate 
expenses. 

Most phone mak- 
ers have clued in and 
allow you to insert a 
pause in to a numeric 
string (cryptically hidden in the hold but- 
ton on most phones) so you can add sec- 
ondary digits. But few will allow you to 
enter a 1, a 10-digil phone number, a 
pause and all the extra digits you want 
(within reason). 

Of the phones that do, the length of 
that second-digit string is often limited 
(ours support 12). And if there is a third 
stage, like in voice mail, forget it. 

While we're at it, how about 
creating a phone that offers one button to 
check voice mail. Sure you can program a 
button, but America wants a simple 
phone. How about a green button to 
check voice mail, and a blue button for 
line 1 and so on? 

Give us a blinking light on our phones 
that indicates we have voice mail, just like 
the main office, not some add-on device 
that is not integrated into the phone. 

• A phone company that realizes how 
many phone lines it takes to 
work at home. We get grief from the local 
telcowhen we try to add lines at home. 

But look at what it takes to have a home 
office: one line for fax, one for Internet 
access (dialcd-up full time) and at least 
two lines for phone calls. Throw in a 
home phone line and you've got five 
phone lines (assuming you don't need 



f .,r" '- 

m 



Daniel 
Brlere and 
Christine 
Heckart 



teen or nanny lines) . 

Sure, you could trim this down by shar- 
ing the fax and Internet lines or by mak- 
ing do widi call-waiting or central playbutton. 



office-based conferencing. But as a 
telco, the incentive should be to get us to 
order more phones lines, not have us get 
by with less! 

• For Santa's sake, let's have some 
standardization on that voice mail delete 
button. In some locations, "7" is 
the delete button, in others it's the 



Come on vendors. There's no market 
differentiation here — standardize for 
the holidays. 

Briere is president and Heckart is vice 
president with TeleChoice, Inc., a consul- 
tancy in Verona, NJ. They can be reached 
at dbriere@telechoice.com and checkart® 
teleckoice.com. 
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Introducing AT&T WorldNet® 

Virtual Private Network 

Service 

You decide who gets into your network and where they go from there. 

You've heard the buzz about IP networking and the buzzwords: selective access. It means 
that now you can control who can get what information, how much - even who they can 
share it with. 

Using IP networking technology, AT&T WorldNet Virtual Private Network Service allows 
you to create extranets and intranets on demand. To give employees, as well as customers 
and suppliers, access to your network - without giving everyone the run of the place. 

It's the best of all virtual worlds, because it's flexible enough to accommodate the 
different needs of everyone who uses your network. Meanwhile, you get the business-class 
networking you'd expect from AT&T. And the dependability of the AT&T backbone 
supporting every aspect of your network. If that's the level of security you want just get 
in touch with us. 

Want to hear more? Call I 800 23l-4l53.orvisitwww.att.com/worldnet 



It's all within your reach. 



AT&T 
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Briefs 

■ Rainbow Technologies, 

Inc.'s Internet Group has begun 
shipping CryploSwifl/EN, a hard- 
ware-based Secure Sockets Layer 
(SSL) cryptographic acceler- 
ator '/r a variety of Unix plat- 




forms, including Sun Micro- 
systems, Inc. 's Solaris and Hew- 
lett-Packard Co.'sHPWt 

Cryptn-Swift/EN, which costs 
about $3,000. speeds up process- 
ing of Web-bused, SSL-based trans- 
actions by 50%. the company 
claims. 

Z Rainbow: (714) 450-7463 

United Parcel Service, Inc. 
(UPS) /«.s7 week said it has made 
an equity investmentinlraite'ex 
Electronic Commerce Sys- 
tems, Inc., which mokes online 
order and procurement software 
for the Internet. 

Through the investment, made 
via the UPS Venture Capital Fund, 
UPS gains a seat on the Trade'ex 
board qf directors and can influ- 
ence future product direction at 
Trade'ex. 

■ IBM is set to challenge some 
perennial market leaders in the 
database arena by bringing high- 
end DB2 Universal Database 

features to multiple platforms 
and beefing up third-party sup- 
portfor the product, company offi- 
cials said. 

In the first quarter of next 
year, IBM plans to release a mas- 
sively parallel processing (MPP) 
version of the database, ca lled 
DBB Universal Database Enter- 
prise-Extended Edition, for clus- 
ters of Windows NT and Solaris 
servers, according to company 
officials. This will be the first 
time IBM offers MPP database 
capabilities on platforms other 
than its own. 



Covering: Messaging • Groupware • Databases 
Multimedia* Electronic Commerce • Security 



Just what did Netscape get for $180 million? 

Kiva acquisition boosts Netscape enterprise product line, according to Kiva founder and CEO Keng Lim. 



Kiva Software Corp. 
can look hack fondly at 
its nearly three-year 
history as an independent com- 
pany. The Web server software 
company has received kudos 
from industry analysts, awards 
from publications and business 
from innovative Internet com- 
merce firms such as Internet 
Shopping Network, Inc. But Kiva 
is independent no more, having 
been acquired effective Dec. 2 
by Netscape Communications 



Corp. for $180 million in stock. 
Network World Senior Editor 
Andy Eddy discussed the whirl- 
wind acquisition with Kiva 
founder and CEO KengLim. 

Beyond the obvious financial 
benefits, what was Kiva's incen- 
tive to accept Netscape's offer? 

Companies like Oracle 
[Corp.] and Microsoft [Corp.] 
have introduced similar prod- 
ucts, but they aren't as robust as 
ours. We see it as critical to have a 



E-commerce market set to soar 

Survey says business-to-business transactions will rule. 



By Ellen Messmer 

Framingham, Mass. 

Electronic commerce on the 
Internet is poised to grow from 
today's $10.6 billion market to a 
breathtaking $223 billion mar- 
ket by 2001, according to new 
research. 

Although an estimated 45% 
of U.S. households will be online 
by the end of the decade, up 
from 18% today, electronic com- 

THE GROWING WORLD WIDE WEB 

Total users by region in 
1996: 27.8 million 




choosing to supply Internet and 
related products. 

In one survey, IDC asked 100 
Webmasters to name their pri- 
mary software provider for three 
uses: Internet, extranet and 
intranet. 

Netscape Communications 
Corp. accounted for 27% of the 
Internet market, 32% of the 
extranet market and 30% of 
the intranet market. Microsoft 



Projected total users by 
region in 2001: 175 million 




SOURCE ©C, FRAUinr.KU< v«s 



merce on the 'Net will be domi- 
nated by business-to-business 
buying and selling rather than 
retail-to-consumer transactions. 

These are among the findings 
from International Data Corp. 
(IDC), a market research firm 
here, which recently organized 
a division called Internet® 
IDC to spearhead this type of 
forecasting. 

IDC also has surveyed custom- 
ers about which vendors they are 



Corp. held 26%, 32% and 36% 
shares, respectively, in these 
three categories. 

IBM registered 2%, 4% and 
3% market shares, while Oracle 
Corp. inched onto the survey's 
charts at 1 %, 4% and 2% shares. 
Among the smaller companies, 
O'Reilly & Associates, Inc. had a 
respectable showing with 2% 
shares in the Internet and intra- 
net categories. 

©IDC: (508) 872-8200 



strong partner like Netscape to 
help promote Kiva Enterprise 
Server as an industry standard. 
Having access to Netscape'ssales 
force, systems integrator chan- 
nels, partners and professional 
services will allow us to scale a lot 
faster. We have close to 50 cus- 
tomers, and with the support 
from Netscape we can increase 
the customer base by 10 or 20 
times in the next couple of 
months. 

What does Netscape get out o f 
the Kiva acquisition? 

It positions Netscape to be an 
enterprise software company. 
Netscape has been viewed as 
an Internet company with 
great products and technology 
for messaging, collaboration, 
Web servers and Web browsers. 
Having Kiva immediately broad- 
ens its product offerings to 
now address business-critical 
applications. 

What is the effect of the 
acquisition on Kiva's existing 
customers? 

Most of them are already Net- 
scape and Kiva customers. With 
this combination, we will be able 
to bring more positive impact 
to die customers, such as provid- 
ing a higher level of customer 
support. 

There is potential confusion 
with both Netscape and Kiva 
offering products called Enter- 
prise Server. What are the differ- 
ences, and how will the products 
be differentiated in the future? 

We're working on a new prod- 
uct strategy and a new product, 
and we're in the process of 
renaming the products. We will 
make an announcement some- 
time this year or early next year 
about how these two products 
will be differentiated. 

Kiva Enterprise Server is tar- 
geted for business-critical, enter- 
prise-class applications for a 



company that wants to automate 
business processes and build a 
big [electronic] commerce ap- 
plication. Netscape Enterprise 




Server provides a solution 
for enterprise-strength content 
management, and also collabo- 
rative and work force applica- 
tions. Eventually, we'll integrate 
Kiva technology into SuileSpot 
[which includes Netscape Enter- 
prise Server], but Kiva Enter- 
prise Server will be offered as a 
separate product line. 

What about Kiva's other 
products? 

We are still on target to ship all 
the other products. One is Kiva 
Development Studio. We'll be 
aggressive, taking some of Net- 
scape's technologies and adding 
them to Development Studio to 
make it the foundation for die 
development tools and solutions 
for the Netscape ONE platform. 

Where do you personally go 
from here? 

I'll be heading up a new [Net- 
scape] business unit called the 
Applications Server Platform 
Division as general manager and 
vice president. I will continue to 
define the strategy and product- 
development efforts of Kiva tech- 
nologies under Netscape. I'm 
working to carve out the new 
directions for Netscape to go in 
the enterprise market. ■ 



Get more online: 



o An expanded version of this Interview 
J An overview of Web application servers 
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'NET INSIDER 



Sometimes dumber is better 




Scott Bradner 



Oesidential gateways seem like a great 
business opportunity, but if done 
wrong, they can cause great harm to the 
future of the Internet. 

A residential gateway is one of the 
current jargon phrases for what has 
been called a set-top box in the cable TV 
world. 

There are two basic concepts for this 
network gateway for the home: It could 
be a PC-like device for accessing network 
resources such as pay-per-view programs 
and stock quotes. Otherwise, it could 
be a router connecting multiple in- 
home networks to multiple networks to 
the home. 

The advantage of a PC as the residen- 
tial gateway is that you might not need any 
other intelligent devices in the home to 
interact with the Internet. You can con- 
nect to the PC using the TV set and an 
optional keyboard to surf the 'Net or to 
order a viewing 
of "Rocky 27: 
Shuffleboard to 
the Death." 

The disad- 
vantage is that 
you may have to 
connect to the 
PC to do any- 
thing, and then 
you can only do 
the things that the PC is programmed 
for, or which can be downloaded to it. 
This type of residential gateway inhibits 
innovation. 

A residential gateway that is a router 
fosters innovation. One of the most 
important reasons the Internet is such a 
powerful force in shaping the technology 
present and future is because it does not 
get in the way. 

In the telephone network, the phone 
switches define the services offered to net- 
work access devices (telephones). In con- 
trast, the Internet's network switches and 
routers merely forward IP traffic. This 
means that in the Internet, any IP-based 
application can be run between consent- 
ing hosts without having to change any- 
thing in the network itself. 

Today's telephone network is known, a 
bit self-promotingly, as the Intelligent 
Network or IN (see Faynberg et al.'s The 
Intelligent Network Standards, ISBN 0-07- 
021422-0 for more information). Net- 
work intelligence seems to be a good 
thing for die phone business, but imple- 
mented the way that it has been, it pre- 
vents customers from experimentingwith 
new applications on their own . 

In the Internet, there is a freedom to 
experiment. The best example of the use- 
fulness of this freedom is the World Wide 
Web. which was developed from a grass- 
roots effort, not from some standards- 
based top-down one. 

As pundit George Gilder points out, 
the Internet is proud to be a dumb net- 
work. Its intelligence is in the devices at its 



edges, and the intelligence of these 
devices is growing every day. Soon there 
will be more computing power in the 
average TV set than in the PCs of 



afew years ago. 

The vendors of PC-based residential 
gateways seem to think it's time for the 
Internet to get smarter. I don't think that 
is a good idea. 

The smart home PC and smart TV set 
should have access to a network that does 
not get in the way of innovation and 
progress. Inhibiting the ability to experi- 



ment is a sure way to limit the future. 

Disclaimer: "Harvard" and "dumb" 
in the same paragraph does not 
parse, so the above must be my 
wanderings. 

Bradner is a consultant with Harvard 
University's University Information Systems. 
He can be reached at sob@harvard.edu. 



How Fast Can You 
Send a 13mb File? 






33.6k 



56k 



67k 



If your business depends on fast, 
dependable file transfer, you need the 
Transend 67k modem. The Transend 67 is 
the fastest way to send and receive bis 
files, over regular dial-up phone lines. And 
with the two lines used by the Transend 
67, one line backs up the other, 
giving you bullet-proof file 
transfer. That's a big plus 
when time is critical. 

Find out about the Transend 67 
Call 1-800-357-2671 

www.traiisendinodems.com 
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Dr. Richard Leons, D.D.S. 
Remote Access User 



'Actual lest results sending Netscape 4 1 program (lie (12 734mbj 



Circle Reader Service #3 
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Are you a hypocrite? 



Gloating about Microsoft's recent setback at the hands of 
the Justice Department? 
[f you are, but you continue to buy Microsoft products, 
then you're a hypocrite. You are shifting the responsibility 
for curbing Microsoft's alleged abuses to someone else — 
the government, in this case — and abdicating control overyournet- 
work environment. 

Many IT professionals loudly lambaste Microsoft, yet persist in 
sending their monev up to Redmond, Wash. In doing so, they are fall- 
ing prey to the new American tradition of shifting blame to someone 
else. They're like smokers who decry the tobacco industry as the cause 
of their health problems. Thev want regulators, legislators, judges, 
attorneys — someone, anyone — to protect them from their own 
choices. 

Neither the feds nor the states can control Microsoft, asanvone 
who followed the IBM antitrust pi oceedings years ago can attest. Sure, 
the government can institute investigations and hearings and suits ad 
nauseam, but Microsoft has deep pockets and will delay concrete 
action for years. 

As with IBM. theonh thing (hat can change Microsoft is the free 
market. That means you. You vote with vour dollars. Big companies get 
big because you buy from them. Big companies push the boundaries of 



power and only you, customers, can rein them in. 

If you don't like Microsoft's bundirogpiacoccs, ii\ on don't like its 
sales tactics, if you think Bill Gates has too much say over the direction 
of network computing, then buy from his competitors. 

Use Netscape or Apache Web sen er software (Apache isfree, for 
gosb sake ).\'sv Nets* ape's browser. Buy t 'm\ (or vour server applica- 
tions, (let your database from Oracle or IBM. I se Lotus' groupware, 
Qualcomm'sEudoramail, Novell's di rectory senices and develop- 
ment tools from any of the companies that offer them. Get Macin- 
toshes if you're concerned about Windows. Insist on 1 00% Java 
compatibility. There is no shortage of technology options. 

Don't applaud the lawyers who represent Microsoft's competitors. 
They are not looking out for your best interests. Thev are looking out 
for the narrow self-interest of clients who pay I hem lots of money. 
Those lawyers are getting monev that could have gone into research 
and development or better customer support. Back Netscape's prod- 
ucts, not its court filings. 

If you think Microsoft offe rs robust producuand good value, buy 
without guilt But if von think Bill runs, in evil empire, take a stand. 
Open your wallet and support his opponents bv buying their products. 

But don't straddle the fence. Don't send vour cash to Midi *ofl 
while cheering the feds. Don't be a hypocrite. 



John Gallant, editor in chief 



jgauantOnww.com 



:V e t w o r h S t r a t c g i c s . John B a i I e y 



End-to-end offerings will take you only so far 



©ome industry CEOs have been talking a lot lately about pro- 
viding end-to-end network solutions. This strategy used to 
be called one-stopshopping; it's based on the belief that 
network managers prefer to buy everything from a single large 
manufacturer. As in most marketing strategies, there's some truth 
here and alotof hype. 

Sometimes it makes sense togct everything from a singlesupplier. 
If you've got a small staff for network planning and equipment evalu- 
ations and will need a lot of ongoingsupport, it's good to have as few 
suppliers as possible. 

But rather than going with an end-to-end vendor, you'd be better 
off considering a network integrator. Integrators can design, install 
and maintain a network with the same expertise as the equipment 
manufacturers, and they're not locked into a particular product set. 

Atone time, end-to-end networks from vendors such as IBM and 
Digital were common. But when the world shifted to PCs and LANs, 
users learned that no single vendor really could supply all the compo- 
nents; they had to combine products from several suppliers. Vendors 
were forced to compete for each major element of the network. 
Users paid less and had more choices. 

Central to this process was an increased emphasis on standards. 
TCP/IP replaced SNA, SNMP replaced proprietary management 
protocolsandsoon. Everything had to adhere to standards. 

This leads us to the technical center of the end-to-end debate: To 
what extent can a single manufacturer deliver synergy that you can't 
get from multiple manufacturers supportingstandards?The answer 
depends on the degree of technical overlap among products. 

For example, consider an ATM campus network. You can get wir- 
ingcloset switches and backbone ATM switches from different ven- 
dors, and they'll work together. But most users demand a single 
manufacturer, even when they buy through a network integrator. 
Why? Because doing so makes it easier to configure emulated LANs, 
integrate queuing and buffering with quality-of-service options, and 
manage it all using a single network management application. 

Nowconsider the same campus ATM network, but think about 
connecting it to a WAN. It's critical that the campus network have a 
Standards-based boundary. Otherwise, customers will have to choose 
carriers based on the equipment they use rather than more impor- 
tant issues such as cost, sen ices offered or support. The bottom line is 
that users would rather get the best product in each category — 



QUEUE 



regardless of the vendor. 

One last point Large vendor companies have been buying start-ups 
at an amazing pace over the past four years, and that's likely to con- 
tinue. As a result, vendors offer products that were conceived and engi- 
neered at d iff e re nt companies, and consequently have different 
architectural approaches, featuresand management software. When 
these get stuffed into the same box, it's basically power supply integra- 
tion. There's not much synergy in 5 volts. 

So let's face it: End-to-end soluiiousmake sense lot support, but \ on 
can get that best from a network 
integrator. They also make sense 
for technical reasons, but only in 
highly synergistic applications. So 
why do vendors want to sell total 
end-to-end strategies to the invest- 
ment community? 

Basically, it'san addiction to 
growth . Wh e n a market segm e n t 
— such as hubs or software-based 
routers — flattens out, vendors 
have a problem. They need to 
keep growing to sustain the stock 
pi ice growth thai attnu is lop 
engineers and salespeople. So 
they move into newareasof busi- 
ness. Sometimes that's a syner- 
gistic step, like routing and hub 
companies moving into IAN 
switches, and sometimes it's a lot 
further afield. 

Either way, vendors would like 
investors to think that every user 
wants to get every product b om a 
single manufacturer. You know 
better. 



Bailey is vice president of 
engineering for Xylan Corp. in 
Calabasas, Calif. He can be reached 
atjohn.bailey@xylan.com. 
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hiimmghfith, M.\ 01 701. Plen\r include phons ■ num- 
ber untl ntUirrwfut lenfuntitm. 

Quote clarified 

Your article "Fixing the FCC" (Nov. 
24, page 1 ) quotes me as characterizing 
the FCCas "an arrogant bunch of 
bureaucrats." II that's what I said — and it 
does appear in vour reporter's proffered 
summary of our phone conversation, 
which [approved — [ want to express nrj 
regret for having contributed in this wav 
to the flow of ugly rhetoric thai all too 

of ten passes for serious public discourse. 

What 1 intended to say is bettercon- 
veved bvmypreccdingslalement that 
" 'The ft ~.C has precipitated a lot of these 
appeals to tin- courts by presuming a com- 
petence — both legal and intellectual — 
thai thevdon't have." 
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Why Windows is dissolving into open standards 



©ewill remember 1997 as theyearwhen Microsoft tightened its hegemony 
over distributed computing and many industry players tried everything 
they could think of to subvert this new order. Some sought relief through 
political and regulator)' channels, others through standardization and promot- 
ing thin-client computingand still others through nonstop Microsoft-bashing. 

The truth is Microsoft has never been so suong yet so vulnerable in the desktop 
and server markets. On the one hand, Microsoft has become die mothership of 
modern distributed computing, covering most important enterprise software bases, 
including browsers, desktop opera ting environments and application suites. On the 
other hand, it has systematically de-emphasized the proprietary core of its systems 
architecture in favor of open industrystandards. 

Increasingly, Microsoft's architecture is coming to resemble that of the most fer- 
vent standards zealot — Netscape — fielding products that, thanks to open stan- 
dards, have their entire function sets exposed and available to any third-party soft- 
ware developer. Even Microsoft-developed specifications such as ActiveX and Mes- 
saging API are being turned over to industry consortia as open development frame- 
works rather than being kept close to the vest as competitive weapons. 

A noteworthy example of Microsoft following rather than leading the stan- 
dards community involves HTML and Extensible Markup Language (XML) . Micro- 
soft standardized on HTML — the Web's universal interface — as the presenta- 
tion and hyperlinking file format forfuture versions of Windows and Office. It 
also has standardized on XML as the native file tagging and storage format for its 
applications. 

The company has pledged to continue supporting proprietary file formats such 
as Word and Excel, but clearly it will devote its resources to buildingevermore 
sophisticated Dynamic HTML (DHTML) features and XML document-type defini- 
tions to support its products. The document tagging/ formatting standards are con- 
trolled by the World Wide Web Consortium, not Redmond, and will drive 
vendor-proprietary formats to extinction. 

Microsoftalso has implemented Internet-standard IP addressing, Domain 
Name System address-resolution, X.500 hierarchical naming and URL path name 
specifications as fundamental features of the upcoming Windows NT Server 5.0. 
The naming/addressing standards are overseen by the Internet Engineering Task 
Force, not Microsoft, and are not likely to bend to the narrow interests of any one 
software vendor. One can foresee the day when Microsoft might replace Windows 
NT Server's Distributed File System with the world's de facto distributed filestore: 
the Web, with the URL as the universal path name format 

In these and odier areas, we will see a blurring of the boundaries between Micro- 
soft's environment and that of the world at large. Windows applications will become 




polyglot presentation containers for a grow- 
ing range of pages, components, streams and 

scripts originated in other environments and delivered transparently over the Web. 
Full integration with the Intemel/Web namespace, filestores and directories will 
make Microsoft environments completely visible and searchable from anywhere. 
Integration with industry-standard security technologies will pave the way for cross- 
platform electronic commerce and heterogeneous extranets. 

It's absurd to expect thatjava — merely a programming language and content- 
rendering virtual machine — could replace the Windows distributed operating sys- 
tem infrastructure in its entirety. How can Java alone hope to match the diverse 
features built into Windows 9x and NT? Most levelheaded IT professionals know 
that Java-based network computers will not replace Windows on corporate desk- 
tops. By die same token, ActiveX will not stray far from its Windows origins to do seri- 
ous battle with Java in cross-platform computing. 

There will be no white knight to seriously challenge Windows in the mainstream 
operating system wars. It has cleared the field of all but the dinky (pocket computer 
operating systems) , the dinosaurs (Unix, MVS) , die dying (Apple) and the dead 
(OS/2) . However, Bill Gales may go down in history as the Mikhail Gorbachev of dis- 
tributed computing, presiding over an empire dissolving into a field of standards 
established elsewhere. 

Tli is trend can be seen most clear ly in die way Microsoft has de-emphasized, 
under the Distributed interNet Applicationsframework, the core Windows presen- 
tation technologies — Win32 APIs — in favor of die new world order of DHTML, 
mixed components and mixed scripting languages. Given the amazing effects 
achievable with this new palette of presentation tools, old-line Win32 application 
graphical user interfaces (GUI) look increasingly dated. And attempts to use Win- 
dows Terminal technology to ex tend Win32 into this new network-centric environ- 
ment will look increasingly pathetic. 

Microsoft of course will survive and prosperin this new order. Itcan hardly fail 
when it has altnostevery niche covered with best-of-breed product offerings. But it 
will not be able to counton its treasured Windows franchise to secure its fortunes for 
long. It will have to retool to supporta revolutionized clientenvironment that uses 
Windows to host a profusion of creative, new GUIs written in Java, ActiveX, DHTML 
and the as-yet-unborn languages of the newmillennium. 

Kobielus, a contributing editor to Network World, is a senior telecommunications 
analyst with LCC International, Inc., a McLean, Va.-based network design, engineering 
and integration firm. He also is coauthor of an upcoming Rapport Communication report 
on Microsoft 's intranet and groupware products and directions. 



When the commission 
adopted hypothetical costs of 
optimally designed plants as (he 
basis for its prescribed charges 
for unbundled network ele- 
ments, I criticized this move as 
being "presumptuous" and 
reflecting "regulatory arro- 
gance." However. I did not 
intend to attach diose labels to 
the regulators themselves. I have 
every confidence that the staff 
and members of the FCC were 
trving conscientiously to fulfill 
their responsibilities under the 
telecommunications act. 
Alfred Kahn 

Ithaca, N.Y. 

Thanks for the insight 

I enjoyed your excellent arti- 
cle on the Federal Communica- 
tions Com mission and its 
handling of the Tel e communica- 
tion s Act of 1996 ( Nov. 17, page 
59) . I am not a lawyer, but I do 
direct a nonprofit videoconfer- 



ence community network, Pro- 
ject DIANE, that inexplicably 
gets bumped around sometimes 
by our local telco. We're still wait- 
ing to reap the telecom act's 
promised benefits. 

Your article lias helped to 
clarify the big picture and has 
given me some insight as to why 
plume companies sometimes act 

the way they do. 
Steve Shao 
Director 
Project DIANE 
Nashville 

Good deal 

Thanks for your editorial 
about high-bandwidth services 
for consumers, telecommuters 
and small businesses ("Where 
have you gone Gordon Moore?" 



Dec. 1. page 50). 

The lack of consensus about 
digital subscriber line (DSL) 
probably will continue given the 
technological advances that we 
are seeing. It s too bad a ft nn- 
ware-upgrade approach could 
not be used to migrate to each 
new, better flavor of DSL. 

I finally bought into ISDN 
this past spring and have tiior- 
oughly enjoyed it. Here in Hous- 
ton . I pay SI 4 1 per month for 
unlimited 1 28K bit/sec ISDN 
access to ihe Intel net, two busi- 
ness phone numbers and Caller 
ID. with no per-minute charges. 

Folks in other parts of the 
U .S. have told me that 1 have a 
good deal here. So yourexclaim- 
ing "Ouch" at paying $50 to 
$100 per month or more for 
500Kbit/sec to 1.5Mbit/ sec 



caught my eye. 

I would love to see that kind 
of price range, but I don'texpect 
it to be widely available until the 
( regional Bell operating compa- 
nies) open their markets to com- 

T e I e t o o n s 



petitors. I'm not holding my 

breath. 

Kirk Mahoney 

!*resident 

Engaging Media 

I husfon 
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CvberCo 
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all kinds of 

network assailants. 

(no matter how clever the disguise) 



With CyberCop, network 
intrusion is stopped dead in its tracks- 
before any damage can occur. The fact is, 
CyberCop detects over 1 70 kinds of 
network and host-based intrusions, 
both internal and external. 

Once detected, an alarm is 
instantly sounded through email, pager, 
or screen prompts. Within seconds, 
you are alerted and the intruder is 
foiled. All without a single interruption 
to your business. 

Meanwhile, data is recorded in 
permanent logs to build trend analysis 
information, or to be used as evidence 



that improper use of the network 
occurred. And suddenly all those 
hackers and digital desperadoes look 
more like suckers. 

The combined forces of Network 
General* and McAfee® into Network 
Associates is leading the way, providing 
tools and services for troubleshooting 
and network analysis. From Sniffer 3 ' and 
Distributed Sniffer* to CyberCop'," and 
anti-virus solutions, there's no better way 
to ensure your entire network is always 
running at peak productivity and security. 
Call 1-800-SNIFFER Dept.#GM0521 or 
visit us on the Web at www.ngc.com. 
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ATM SWITCHES NOW OFFER TRAFFIC MANAGEMENT, 
Bl TFERING, LE( IA< Y LAN SUPPORT AND MORE. HERE'S 
YOUR GUIDE TO SORTING THROUGH THE OPTIONS. 



A feast of functionality 



By Kevin 
The Tolly 



Tolly 
Group 



and Andrew Hacker, 



ow that ATM has been around for more than half a decade, it's 
finally taking shape. The ATM Forum, with help from the 
International Telecommunication Union (ITU), has ratified all 
the standards necessary to let you build scalable ATM nets that sup- 
port legacy LAN traffic. In total, the forum and ITU have completed 
nearly 100 ATM standards and have another 30 in the works. 



You now need lo determine what standards 
and features each vendor supports and how they 
fit into a functional ATM network. To that end, 
The Tolly Group over the past several months 
has identified and tested more than 50 key func- 
tions and specifications that represent a broad 
spectrum of ATM functionality. 

Switches from 3Com Corp., Cisco Systems, 
Inc., Digital Equipment Corp., FORE Systems, 
Inc., Hitachi Computer Products, Inc., IBM, 
Madge Networks, Inc., Olicom, Inc. and Xylan 
Corp. were subjected to days of functional verifi- 
cation as well as performance benchmark tests. 
Detailed results of all tests are found on The 
Tolly Group's Web site. The study is ongoing, 
and new results are added frequently. 

The purpose of this article is not to simply 
detail who beat whom and by how much — you 
can go to the Web site for that info — but 
rather to pass along some of the more impor- 
tant lessons learned from our ATM tests. Even 
though ATM is, by its nature, multipurpose and 
able to span LANs and WANs while supporting 
voice, data and video, there are certain aspects 
you'll need to master no matter what your 
intended use. These aspects include signaling, 
traffic management mechanisms, buffering 
schemes, legacy IAN support, and bridging 
and routing features — the items we will 
explore here. 

The cell foundation 

The most important strength of ATM lies in its 
ability to operate entirely at its lowest layer, the 
cell. Every higher layer function, from Layer 3 
routing to LAN integration, can be subcontract- 
ed to a stream of cells that rim at the speed of 
the switch fabric, wire speed in all cases. 

This distinction is most obvious when you look 
at routing mechanisms. In traditional networks, a 
router must route each individual packet. In an 
ATM net, software with routing intelligence, 



which can reside on a switch or an external rout- 
ing device, is used to establish a route from point 
A to point B. Thereafter all data is packaged in 
cells and transferred directly to the destination at 
wire speed. 

To find a switch that delivers the best perfor- 
mance, you need to pay attention to the switch 
fabric and types of interfaces. Switch architec- 
ture is really not important. What matters is 
that the fabric is nonblocking — that all cells 
can be switched from all ports at line rate with- 
out cell loss. 

Prior to this year, many 
vendors that claimed to 
have fully nonblocking 
architectures, in fact, did 
not, as uncovered by previ- 
ous ATM tests conducted by 
The Tolly Group. However, 
all of the switches in this 
current study have fully 
nonblocking fabrics. 



cal peers and is analogous to current IP routing 
protocols such as Open Shortest Path First. P- 
NNI allows switches to route switched virtual cir- 
cuits (SVC) , perform best path calculations and 
reroute around failed links. 

Don't even consider buying a switch that 
doesn't support UNI (Version 3.0, 3.1 or the lat- 
est, 4.0) and P-NNI signaling. All the switches we 
tested had some form of each. 

Regardless of what version of UNI you use, as 
long as you've got switches that utilize P-NNI 1.0 
(or even a prestandard version of P-NNI when 
using switches from a single vendor), implement- 
ing signaling is generally as simple as connecting 
switches to endstations and other switches. Avoid 
having switches and endstations with dissimilar 
versions of UNI and P-NNI, because you won't be 
able to establish a connection. 

Some of the more sophisticated functions of 
signaling, such as quality of service and multi- 
level P-NNI routing, may require more configu- 
ration, but many vendors will supply support 
engineers when implementing larger networks. 

This kind of complexity exists in any large 
router-based network, but contrary to popular 
belief, ATM isn't inherently more complex in 
this regard. In fact, in some respects, it's simpler. 
For example, the 40-byte ATM address includes 



ATM services 

Signaling, the process of 
setting up a circuit, is the 
most fundamental process 
on an ATM switch. The sim- 
plest form of signaling is 
Uscr-to-Network Interface 
(UNI), which allows an end- 
station to communicate with 
a switch. 

In addition to UNI, scal- 
able multiswitch ATM net- 
works require support for a 
Nenvork-to-Network 
Interface (NNI). ATMs 
dynamic routing "protocol" 
is Private NNI (P-NNI) 
Version 1.0. P-NNI is based 
on a structure of hierarchi- 



About the 
Switching 



1998 ATM 
Industry Study 



On an effort to show product differences and provide you with 
the comprehensive data required to make purchasing deci- 
sions. The Tolly Group hits applied its Industrv Study model 
to ATM switches. 
The Tolly Group evaluated key switch aspects: perfor- 
mance; ATM and IAN interlace support; traffic management, including 
buffering issues and advanced features; signaling and ATM routing; lega- 
cy LAN service (IAN Emulation. Classical IP) support; and several man- 
agement features, including redundancy. 

Invitations to participate in the testing were sent to all ATM 
switch vendors. The partici- 
pating vendors funded this 
project. 

The complete set of lest 
results is available free 
worldwide and will be 
updated during 1998 as 
additional products are 
evaluated. 
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the equivalent of a media access control (MAC) 
and an IP address. At a cursor)' glance, the large 
address space may be intimidating, but once you 
get into it, you'll see it makes sense. 

Nonetheless, vendors are looking to provide 
ease-of-use features. For example, 3Com, Digital, 
FORE, Madge and Olicom are starting to deliver 
features such as autodetect and UNI 3.X conver- 
sion. Autodetect allows the switch to determine 
what version of UNI an endstation is ninning. 
UNI 3.X conversion allows the switch to connect 
UNI 3.1 stations to UNI 3.0 stations. 

UNI and P-NNI are used to set up SVCs 
between two or more stations and notify each sta- 
tion which virtual circuit to use. Stations then 
transmit cells at line speed over that virtual cir- 
cuit. The bulk of signaling activity occurs at SVC 
setup and release, with only negligible polling in 
between to ensure an SVC is still active. 

That means the most important signaling per- 
formance metric is the number of calls a switch 
can set up and tear down per second. The Tolly 
Group found the switches fall into three basic 
categories: less than 30, from 88 to 126, and 
more than 300 (FORE). Generally, more is bet- 
ter, especially in large, complex networks. 

Advanced traffic management 

ATM was designed to accommodate all types 
of traffic using four basic classes of service: con- 
stant bit rate (CBR) for traffic with predictable 
uncompressed voice, variable bit rate (VBR) for 
unpredictable traffic such as compressed video, 
available bit rate (ABR) for bursty IAN traffic, 
and unspecified bit rate (UBR) for all other traf- 
fic. An ATM switch allocates its resources by 



enforcing these class-of-service policies or "con- 
tracts." If traffic streams violate predefined poli- 
cies or contracts, cells will either be discarded 
immediately or marked for eventual discard. 

If you're designing a campus ATM net, don't 
be overly concerned about CBR and VBR, unless 
you need to support time-sensitive traffic. When 
designing wide-area nets, where bandwidth is 
more precious and a wide range of traffic types 
are the norm, CBR and VBR are extremely 
important. 

Relatively few switches tested — those from 
Cisco, FORE and Hitachi — support VBR. 
However, more than half the vendors did sup- 
port CBR, including FORE, Digital, Hitachi and 
Xylan. CBR is less complicated than VBR 
because it deals only with managing peak cell 
rates. By comparison, VBR enforces peak cell 
rales, average cell rates and cell delay, and even 
limits excessive cell bursts. 

In our tests, CBR and VBR functioned flawless- 
ly on the switches that offered these classes. The 
switches discarded any cells that were above the 
threshold defined by our engineers. 

Given that ABR was only recently ratified and 
isn't widely supported, it wasn't tested for this 
study, although it will be included in future 
efforts. Neither was UBR. UBR is essentially a 
class that traffic fits into if it doesn't belong in 
some other class and offers no guarantees thai 
those cells will be switched. Therefore. UBR 
streams are not policed: if a switch needs to dis- 
card cells from a UBR stream, it simply does so, 
leaving little to be learned from testing. Some 
vendors may eventually provide special schemes 
to help preserve UBR traffic streams. 



Buffering 

Buffering serves as a last resort to save cells if 
traffic management mechanisms fail to keep 
incoming traffic within the limits of the switch's 
resources. Considering cells are forwarded over 
an OG3 link at a rate of 353,207 per second, 
even the largest cell buffers will last only frac- 
tions of a second before overflowing. You need 
to make sure sufficient switch resources and ade- 
quate service contracts are provisioned to ensure 
that cells do not reach the warning track that cell 
buffering provides. 

There are several trade-offs when dealing with 
buffer size. Although large buffers can save more 
cells — and thus improve throughput — in a 
congestion situation, they require relatively 
expensive RAM and can increase cell delay 
because cells must spend more lime in first in, 
first oul queues. 

Vendors use a variety of buffering methods 
and buffer sizes (see chart below) . Switches from 
Digital, FORE, Hitachi, Olicom and Xylan have 
pools of buffers on each module that are dynam- 
ically allocated to ports as needed. Other switch- 
es, including those from Cisco, use a combina- 
tion of dynamic and fixed buffers. Dynamic 
buffers offer greater flexibility in distributing 
needed buffers to the most oversubscribed ports. 

Switches from FORE, Cisco and Hitachi offer 
two sophisticated buffer management schemes 
that can improve buffer efficiency, and in 
some cases, improve throughput in congestion 
situations. 

The first scheme is intelligent packet discard, 
which takes into account where a cell comes 
from before discarding it. If one cell from a IAN 



THE SWITCH SKINNY: VITAL STATISTICS OF TOLLY GROUP SWITCH STUDY PARTICIPANTS 





Vendor 


3Com Corp. 


Cisco Systems, 
Inc. 


Digital 

Equipment Corp. 


FORE 

Systems, Inc. 


Hitachi Computer 
Products, Inc. 


IBM 


Madge Networks. 

Inc. 


Olicom, Inc. 


Xylan Corp. 




Switch 


CoreBuilder 7000 


LigfttStream 1010 


GigaSwitch/ATM 


ASX-200BX 


AN- 1000 


8265 
ATM Switch 


Collage 740 
ATM Switch 


CrossFire 
ATM Switch 


OmniSwitch 
withXcell 




Software Version 


3.5 


11.2.5 


2.5 


4.3 


02-00 


3.2.0 


1.2.7 


1.10C 


3.1.3 


Category 


Test 
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WAN interfaces 


1DS-1,T-1,E-1,J2, 


[T-ll,E-l,DS-3, 


fT-l,E-l.DS-3] 


DS-l.T-1. El, 


[M.&U2, DS-1. 


IDS-l.T-l.E-1, 




NS 


1DS-1.T-1.E-1. 


support 




DS-3.ES-3. Circuit 


[E-3], Circuit 




J2,DS-3,ES-3, 
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emulation 




Circuit emulation 


emulation 


Circuit emulation] 






Circuit emulation) 






ported on 3Com 








planned)] 














AccessBuilder)] 




















High-speed interfaces 


OC-3, 155 UTP 


25 UTP, OC-3, 


OC-3, 155 UTP 


25 UTP, OC-3, 


0C-3,155UTP, 


[25UTPI.OC-3. 


25UTP.0C-3, 


0C-3. 155 


[25UTPI.0C-3. 








155UTP.OC-12 




155UTP.0C-12 


OC-12 


|155 UTP1.0C-12 


155 UTP 


UTP,|0C-12] 


155 UTP, 0C-12" 




LAN interfaces 


10M Ethernet 


10M Ethernet 


NS 


10M 


NS 


10M Ethernet. 


10M 


NS 


10M bit/sec 






Fast Ethernet, 


token ring. FDDI 




Ethernet Fast 




|Fast Ethernet 


Ethernet, 




Ethernet 






FDDI 






Ethernet. FDDI 




token ring, FDDI] 


Fast Ethernet 
token ring, FDDI 




Fast Ethernet, 
token nng, FDDI 




Product providing LAN interface 


CoreBuilder2500. 
SuperStackll2000 


7500, Catalyst 
5000 


NS 


F0REES3810, 
PowerHub 


N/A 


8265 


Madge SmartRing 
Switch, Collage 


N/A 


Incorporated In 
OmniSwitch 


ATM services 




P/P/NS 




P/P/[S| 


P/P/NS 


P/P/IS] 




280.LEB200 


P/P/P 


P/P/NS 


UNI 3.0/3. 1/4.0 


P/P/P 


P/P/P 


P/P/NS 




UNI 3.X Autodetect/conversion 


P/P 


P/P 


P/P 


P/P 


IS/S] 


P/P 


P/P 


P/P 


NS/NS 




P-NNI l.O.lclaimed 
levels of hierarchy] 


P.I8I 


P,|4| 


NS 


P. 12] 


P,l 


P,l 


P, 1 (Prestandard) 


P. 151 


P.l 




UBR/CBR/VBR 


P.P.NS 


P.P.P 


P, P, NS 


P.P.P 


P.P.P 


P.P.NS 


P.NS.NS 


P.NS.NS 


P. P. Testing in progress 




Total buffer see. in cells 


1,800 


16.000 per port 


500 per module 


27,468 per 
module 


4.100 per module 


1.300 per port 


Not tested 


32,323 per 
switch 


Testing in progress 




Buffer allocation 


Fixed 


Dynamic ♦ fixed 


Dynamic 


Dynamic 


Dynamic 


Fixed 


Dynamic 


Dynamic 


Dynamic 




Per VC queuing 


NS 


P 


IS] 


P 


P 


P 


NS 


NS 


NS 




Intelligent packet discard 


NS 


P 


P 


P 


P 


IS] 


P 


NS 


NS 


Performance 


Throughput (G bit/sec)/ 
Number OC-3 ports tested 


4.976/32 


4.976/32 


8.709/56 


2.488/16 


13.842/89 


8.087/52 


2.488/16 


2.488/16 


9.954/64 




SVC maximum call/sec 


13 


64 


17 


327 


11 


50 


88 


126 


Testing in progress 



P - Pass NS - Not Supported S - Supported 



Note: Results m [ | were not verified. 



Complete results can be found atwww.toty.com. 
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packet is discarded, the whole packet likely will 
have to he retransmitted. Therefore, it's better to 
discard three cells that all come from the same 
LAN packet than cells from three different pack- 
ets. Intelligent packet discard takes such matters 
into account. 

The other scheme is per-VC queuing, which 
takes a similar tack on a stream level. When ship- 



HOW A ONE-ARM ROUTER WORKS VS. . . . 

[Station A transmits IP packets to Station B using LANE client 
software to find the ATM address of the IP router. 



IP router with 
single connection 
to ATM switch (the 
"one arm") 



SVC1 



ATM switch 1 



ATM switch 2 



Station A 



Cell stream 1 

> 

With help from LANE, Station A sets up SVC 1 to the IP 
router, while the router uses LANE to establish SVC 2, 
completing the connection to Station B. LANE acts like a 
phone directory, providing various devices with ATM 
addresses, which are used to forge SVCs. 



/ 

' SVC 2 



Cell 
stream 2 



SVCs 1 and 2 are mapped to virtual connections, cell streams 1 and 2. All 
packets must go through the router before making their way to Station B, and 
there are repeated translations between LAN and ATM formats. 



ping cells out of queues, it uses a fairness algo- 
rithm to ensure that more cells would be 
dropped from an OC-3 bit stream than a com- 
peting 1 OM bit/sec stream, for example. 

Our tests verified that both schemes effectively 
managed traffic flows as intended. 

The upshot is you should look for switches 
that provide flexible dynamic buffering and a 
number of buffers sufficient to support the type 
of traffic you will run. Keep in mind that the 
more bursty or variable your traffic is, the more 
buffering you'll want. Any additional buffer man- 
agement schemes are a definite plus. 

Legacy LAN integration 

Given its role as a backbone technology for 
legacy LANs, ATM switches have to support inter- 
faces such as Ethernet, token ring and FDDI. 
These interfaces can be implemented in mod- 
ules that plug into the switch or in external 
devices, such as a LAN switch or router that con- 
nects to the switch via an ATM uplink. In eiUier 
case, LAN Emulation (LANE) software is 
required to allow communication between native 
ATM devices and legacy IANs. 

There are three basic ATM services that offer 
backward compatibility for LANs: Classical IP 
(RFC-1577), IANE 1.0 and Multi-Protocol over 
ATM (MPOA), a superset of LANE dial adds 
routing support. Because it is not yet widely 
implemented, MPOA was not tested for this 
study but will be in the future. 

Classical IP and IANE are built around the 
idea of clients requesting connectivity from logi- 
cal servers that hold databases of client ATM and 
IAN address mapping information. A client 
receives an ATM address for each requested LAN 
address and uses signaling to make a direct con- 
nection to each address. The difference between 
the two is that Classical IP works only with IP, 
whereas IANE supports multiple IAN protocols. 

These integration services are another entry- 
level function for an ATM switch. Unless your 
switch runs in a pure ATM environment, such as 



in a high-powered WAN backbone, make sure it 
has IANE. 

Consider Classical IP only if your network is 
entirely IP and the switch you favor does not sup- 
port LANE. In the tests, the vendors that sup- 
ported Classical IP were FORE. Olicom, Xylan 
and Hitachi, although each also supported 
LANE. There is no real advantage to Classical IP 
as compared to 
IANE, although 
there is one disadvan- 
tage — it doesn't 
offer native ATM 
routing between IP 
subnetworks. 

IANE 1.0 doesn't 
offer routing either, 
although it does pro- 
vide an upgrade path 
to MPOA. which sup- 
ports LAN routing 
directly over ATM. 
MPOA incorporates 
LANE 2.0, which pro- 
vides a bridging 
architecture along 
with functions such as 
redundancy and dis- 
tributed services. That means you can have multi- 
ple LANE servers backing each other up and you 
can configure multiple servers to share the load 
in large networks. So make sure your ATM ven- 
dor offers MPOA or plans to in the near future. 

IANE provides for encapsulation of 802.3 
(Ethernet) and 802.5 (token ring) frames, but 
choosing which to employ is not a major con- 
cern. About the only reason to go with token 
ring is if you plan to maintain a large source 
route bridged network, 
which can't be support- 
ed via Ethernet encapsu- 
lation. Otherwise, 802.3 
IANE can support data 
from any IAN interface, 
including FDDI and 
token ring. And many 
vendors, including 
FORE, IBM and Xylan, 
support 802.3 LANE 
frame sizes greater than 
1,518 bytes, allowing 
larger token-ring frames 
to be easily transported 
over ATM. 

In terms of IANE per- 
formance, the story is 
similar to dial widi SVC 
setup — it's only an issue 
at the beginning and end of a session, when PCs 
are activated and deactivated. LANE services are 
used to resolve a IAN MAC address to an ATM 
address. From then on, the endstation direcdy 
contacts its destination over a pure ATM link and 
can transfer data at line rate. 

So the issue really comes down to capacity, not 
throughput: How many clients can a set of LAJvIE 
services accommodate, and how long do you 
want to wait to log on in the morning or to 
reconnect after a failure? Make sure you follow 
your vendor's recommendations on how many 
users to assign to a particular emulated LAN 
(ELAN) or set of LANE services. With IANE 2.0, 



the issue should be alleviated with the help of 
redundant and distributed LANE services. 

Bridging/ routing 

Keep in mind that IANE is only a bridging 
protocol. Like a virtual IAN implemented across 
multiple Ethernet switches, IANE essentially cre- 
ates a bridged environment. To communicate 
between ELANs requires some form of routing. 

As described above, MPOA will provide diis 
routing mechanism. But as an interim solution, 
many vendors have utilized "one-arm" routers. 
The devices are essentially legacy IAN routers 
with an ATM interface. All data in this environ- 
ment must pass through the one-arm device (see 
graphic, left). 

Make sure vendors that do not presendy pro- 
vide standard MPOA or MPOA-like functionality 
at least provide a one-ami router. In our tests, we 
successfully verified that the one-arm routing 
mechanisms worked as advertised in most switch- 
es or switch/router combinations. 

Of course, using "pure" ATM bridging and 
routing mechanisms — UNI and P-NNI, respec- 
tively — obviates die need for any odier kind of 
routing. But the reverse is not true; MPOA and 
one-arm routers essentially act as feeders to the 
pure ATM routing mechanisms, which ultimately 
handle all traffic. 

Although we've only discussed a sampling 
of the most important ones here, all the stan- 
dards for fully functional ATM networks are 
in place, and our testing shows the majority 
of switch vendors offer corresponding imple- 
mentations. 

Vendors also have heard the knocks on ATM 
in terms of its complexity and are putting a 
more friendly face on their products, offering 



...HOW MPOA WORKS 



11 



Station A transmits IP 
packets to Station B. 



Station A uses LANE client software to find the 
ATM address of the route server and sets up SVC 
L Station B also finds the route server and. using 
LANE, connects to it with SVC 2. 



SVC1 



P NNI link 



switch 1 



V 

Station A 

SVC 3 is mapped to a virtual stream, cell stream 
1. From that point, all packets from Station A 
travel over cell stream 1 directly to Station B, in 
a pure ATM format - there are no intermediary 
hops or translations as with the one-arm router 
approach. 



Cell stream 1 



SVC 3 



The route server gives 
Station A the ATM address 
of Station B. Station A sets 
up SVC 3 to Station B. 



ATM switch 2 

II L 

J — SVC 2 

Am 



Station B 



features such as default values for ATM address- 
es and IANE services. That wasn't the case a 
few years ago. Our testing didn't dispel the 
notion that there is still a learning curve 
involved in understanding the technologies 
comprising an ATM network, but the inherent 
wire-speed bridging and routing ATM provides 
may be well worth it. 

Tolly is president and Hacker is senior engineer/ 
analyst with The Tolly Gwup, a strategic consulting 
ami independent testing firm in Manasquan, N.J. 
They ran he rearlied at (908) 528-3300 or at ktolly@ 
tolly.com and ajh@tolly.com. 
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SERVER TEST SERIES 
The faster pack 



Compaq rises to the top of this year's enterprise server offerings. 

By Jim Brown and Lee Schlesinger 



o 



his installment of our server review series shows that enterprise-class machines 
are getting significantly faster. In fact, all five servers we looked at this time were 
10% to 42% faster than our previous top performer. Compaq Computer Corp.'s 
ProLiant 7000 turned in the best overall score with a reasonable price and consis- 
tently high numbers in testing under Windows NT Server 4.0 and Novell, Inc.'s 
IntranetWare 4.11. In terms of pure perfomance, Dell Computer Corp.'s 
PowerEdge 6100/200 squeaked past NeTpower, Inc.'s Sparta to close the year as 
our Windows NT Server 4.0 speed champion. However, Dell's last-place finish 
under IntranetWare dropped it to third place in overall performance. That left 
NeTpower on top of the performance list in a somewhat tainted victory: It was 
only tested under Windows NT because the vendor lacks IntranetWare support. 

Speed isn't everything, though. Enterprise servers need redundant components, 
easy maintenance and bundled remote management capabilities. Each server in 
this roundup satisfies those needs to varying degrees, but Compaq once again 
came out on top with a highly scalable and easy-to-service unit. 



ENTERPRISE 



SKRVERS 



ProLiant 7000 

Vendor Compaq Computer Corp. 

Contact (800) 345-1518, www.compaq.com/ 



products/servers/pl7000/index.html 
OVERALL SCORE 



8.3 



Performance (30%) 



Features and flexibility (30%) 



Management apps/featuies (20\) R 

Serviceability (20%) 8 

Scores are based on a scale of 1- 10. Percentages 
are the weight given to each category in 
determining the overall score. 




Getting 
its subsystems to 
work together as 
a well-oiled 
_ machine keeps 
fc!1 I Compaq at or 

near the top of 
r??/5¥ ^5 our pcrf'or- 

»ltl mance charts. 
The Firm's 
Netelligcnl network adapters and 
Smart-2 Array disk controllers 
helped the ProLiant 7000 keep up 
as we incrementally added clients 
to stress the I/O subsystems. 

Our enterprise testing is de- 
signed to measure a server's peak 
performance at the Hi-client level 
and gauge how an additional 16 
clients, added in increments of 
four, slows it down. 

The ProLiant 7000 took the sec- 
ond smallest performance hit as 
we went from 16 to 32 clients. 

The ProLiant 7000 also was the 
most consistent performer in that 
its performance under NT and 
IntranetWare varied by only a tiny 
percentage. The unit also took top 
speed honors in Web server lest- 



PERFORMANCE SUMMARY 

We measure performance from the client's point of view and report the time it takes to complete typical tasks. Our performance summary graphs show the results of each test in scripts per minute, with the number of clients ranging 
from one to 32. Because the tests run faster than a real client could perform the operations, each of our test clients stresses the servers as much as several real users would. 




12 16 20 24 28 32 
Clients 



Dell 1 


Script/min 
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10 It/ 
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Clients 




12 16 20 24 28 32 
Clients 




28 32 




16 20 24 28 32 
Clients 



FILE SERVER Our file server tests run scripts on ascending numbers of clients for (our 
applications: Microsoft Word and Excel for Windows, Lotus 1-2-3 for Windows and Corel 
WordPerfect for Windows. The scripts perform file access operations such as opening, 
importing and saving files. 



DATABASE Our dient/server database lest uses Microsoft Access on trie front end and 
Oracle Server 7,3 on the back end. We perform vanous read and wnte operations on a 
seven-table inventory management application. 



WEB SERVER Our Web server test uses Netscape Enterprise Server 2.0 under Windows 
NT and Novell Web Server 2.51 under IntranetWare. We view pages containing text and 
graphics and use Open Text's Uvelink Search 7.0 to search a lG-byte document database 
in Windows NT. 



Network World • December 22, 1997 • www.nwfuslon.com ♦ 31 

Copyrighted material 



SERVER TEST SERIES 



ing, but only by a small margin. 

Besides good performance, 
Compaq provides innovative 
design. A trapdoor on the top of 
the server provides access to five 
hot-plug PCI slots for easy service. 
Using Compaq's Hot-Plug soft- 
ware to turn off power to an indi- 
vidual slot, you can replace a 
faulty card without halting the 
server. Removing the server's top 
panel provides access to four 
more PCI slots and two EISA slots. 

The only blot on the service 
picture is the seven Seagate Tech- 
nology, Inc. ST34371WC drives 
that populate the 15 available 
bays. While hot-swappable, they're 
difficult to unlatch for removal. 

Compaq also delivers on the 
manageability front, providing a 
number of options. The unit 
comes with Insight Manager 3.4, 
Compaq's server management 
software, plus a remote manage- 
ment module that enables admin- 
istrators to dial in to, diagnose 
and repair server problems. 

PowerEdge 6100/200 

Vendor Dell Computer Corp. 

Contact (800) 388-8542, 
www.dell.com/stote/index.htm 

OVERALL SCORE 13 

Performance (30%) 8_ 

Features and flexibility (30%) 7 



7 




Management apps/features (20%) 
Serviceability (20%) 

Scores are based on a scale of 1-10. Percentages 
are the weight given to each category in 
determining the overall score. 

Dell's unit is 
a marked con- 
trast to the 
ProLiant 7000, 
showing the 
company has 
■5^5 a yet to perfect its 
high-end offer- 
JjL ing. Where the 

J^^^* ProLiant 701 id s 
performance 
under XT and IntranetWare dif- 
fered by a few percentage points, 
the PowerEdge 6100/200 showing 
under IntranetWare was only 77% 
that of its NT performance. 

The unit also fared poorly when 
it came to keeping up as the 
client count went beyond 16. 
Overall performance with 32 
clients was only 71% that of its 
results with 16. 

While we were testing the unit, 
Dell came out with new interleav- 
ing memory that it says improves 
performance by 10%. But when 
we tried the new memory module 
in rerunning file server and data- 



PRICE/PERFORMANCE COMPARISON 

The Compaq ProLiant 7000 offers the best value in this crop of enterprise servers. 
Price (in thousands) 

$25 -^^^^^MMHMH 



$30 



$35 



$40 



NCR 
WorldMark 4300 

Performance: 26.5 
Price: $28,600 



Dell 

PowerEdge 6100/200 

Performance: 29.3 
Price: $26,136 



Compaq 
ProLiant 7000 

Performance: 33.5 — a — 
Price: $27,369 



$45 





NeTpower 




Sparta 


Micron 


Performance: 34.4 


NetFrameNF9008 


Price: $30,000 


Performance: 29.2 




* Price: $43,812 





25 



26 



27 28 



33 34 



35 



29 30 31 32 
Scripts per minute 

Performance ratings are based on the results of file server, database and Web server tests at 
the 32-client level. For these workgroup servers, results are weighted according to the following 
percentages for each test: file server, 30%; database, 60%; and Web server. 10%. 



base tests at the 16-client level, we 
saw a small drop in performance. 

On top of beefing up perfor- 
mance, Dell needs to make its 
enterprise offering more scalable. 
The PowerEdge 6100 had the low- 
est storage capacity of the units we 
tested, with just six slide-in hard- 
drive bays. 

The drives in the unit we tested 
were set up in a RAID 0 configura- 
tion using Dell's PowerEdge 
Expandable RAID Controller. Dell 
built on top of American Mega- 
trends, Inc.'s controller to offer a 
way to automatically rebuild a 
RAID configuration when drives 
are swapped. Other RAID con- 
trollers force you to make changes 
in BIOS settings before a new 
RAID configuration can be built. 

To keep down the cost of its 
enterprise offering. Dell offers its 
Server Monitor Module for 
remote management as an option. 
The module enables you to 
access, diagnose and reboot a 
remote server regardless of the 
operating system it is running. 
Otherwise, you manage the 
PowerEdge 6100/200 using the 
bundled Intel Corp. LANDesk 
2.52 software and diagnose it with 
Dell's diagnostic aid disk. 

NetFrame NF9008 

Vendor Micron Electronics, Inc. 

Contact: (800) 642-7667, www.netframe.com/ 
technology/9000/9008/data.htm 

OVERALL SCORE 7^6 

Performance (30%) 8_ 

Features and flexibility (30%) 8_ 

Management apps/features (20%) 7 

Serviceability (20%) 7 

Scores are based on a scale of 1-10. Percentages 
are the weight given to each category in 
determining the overall score. 




In the per- 
formance 
derby, this 
unit finished 
fourth, right 
on the heels of 
Dell's. How- 
ever, the NF9008 performed more 
consistently than the PowerEdge 
6100/200 across NT and Intranet- 
Ware. It posted an NT score of 
31.8 scripts per minute and an 
Intranet-Ware score of 26.6, for an 
average of 29.2. Dell did better in 
NT, with a score of 34.9 scripts 
per minute, but faltered in 
Intranet-Ware with a score of 23.8, 
for an average of 29.3. 

The unit's triple PCI bus archi- 
tecture likely aided performance. 
Two of the buses are dedicated to 
handling high-speed traffic from 
PCI cards only. The other handles 
slower speed I/O for critical serv- 
er devices such as the mouse, key- 
board, video, BIOS and real-time 
clock, which typically are EISA- or 
ISA-based. Other vendors use a 
dual PCI bus architecture and mix 
critical server I/O traffic onto one 
of them. 

The triple PCI bus architecture, 
which Micron calls firewalled I/O, 
originally was designed as a 
redundancy feature. When one 
PCI bus fails, traffic is redirected 
to the bus that handles critical 
server I/O, which results in the 
NF9008 falling back to the type of 
dual PCI bus architecture used in 
other servers. The NF9008 also 
supports hot-plug PCI technology. 
But while Compaq is limited to 
five slots, Micron supports eight. 

With Micron's MultiSpan fea- 
ture, you can pool several network 
interface cards (NIC) in the 
NF9008 into one logical unit on 



the same LAN segment. When any 
one NIC fails, the others load-bal- 
ance the traffic. 

When the server encounters 
operational problems, you can use 
Micron's Maestro Recovery 
Manager remote management 
capability. With it, you use a null 
modem connection to the svstem 
board to remotely monitor server 
operations, diagnose problems 
and reboot. Thanks to a separate 
circuit breaker switch, fans and 
disk drives will continue to oper- 
ate as you shut off power to the 
system board, a plus if the serv er's 
disks are in use by another server 
in a cluster configuration. 

Positioned as a general-purpose 
server, the NF9008 was designed 
by NetFrame Systems, Inc., which 
recently was purchased by Micron. 

WoridMark 4300 

Vendor NCR Corp. 

Contact (800) 225-5627, www.ncr.com/product/ 
integrated/pages/4300.htm 

OVERALL SCORE 7.0 



Performance (30%) 



Features and flexibility (30%) 



Management apps/features (20%) 8 

Serviceability (20%) 6 

Scores are based on a scale of 1-10. Percentages 
are the weight given to each category in 
determining the overall score. 

I* Although it 

I has the same 

chassis and NT- 
■ only configura- 
I lion as the 
I NeTpower unit, 
I NCR's offering 

§J I came in at the 

other end of 
the performance spectrum — last. 
The unit turned in good numbers 
in the 16-client database test, trail- 
ing NeTpower byjust 3%. But by 
the time 32 clients were added, 
NCR's performance dipped to 
55% behind NeTpower's. 

Overall, the WorldMark 4300's 
performance at the 32-client level 
dipped to 70% of the 16-client 
level. At NCR's request, we did 
not test the server under 
IntranetWare. The company says 
it does not resell Intra-netWare 
and thus has not optimized any of 
its subsystem drivers for it. 

NCR didn't fare much better in 
other areas. The internal geome- 
try and the 12 screws used to 
secure the server's case makes this 
one of the more difficult servers 
to service. 

While the WorldMark 4300 we 
tested came with four processors, 
the chassis is big enough to fit 
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ENTERPRISE SERVERS: THE INSIDE STORY 
























Compaq Computer Corp. 




Dell Computer Corp. Hj 


Micron Electronics, Inc. H 


NCR Corp. ■ 


NeTpower, Inc. 




m 


odel 


ProLiant 7000 




PowerEdge 6100/200 


NetFrameNF9O08 


WorldMark4300 


Sparta 




Processor 




4 200-MHz Pentium Pros with 




4 200-MHz Pentium Pros with 


4 200-MHz Pentium Pros with 


4 200-MHz Pentium Pros with 


4 200-MHz Pentium Pros with 












512K-byte Level 2 cache 




lM-byte Level 2 cache 


lM-byte Level 2 cache 


512K-byte Level 2 cache 


512K-byte Level 2 cache 






Max. 

processors 




4 200-MHz Pentium Pros with 
lM-byte Level 2 cache 




4 200-MHz Pentium Pros with 
lM-byte Level 2 cache 


4 200-MHz Pentium Pros with 
lM-byte Level 2 cache 


8 200-MHz Pentium Pros with 
lM-byte Level 2 cache 


4 200-MHz Pentium Pros with 
lM-byte Level 2 cache 




Memory 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 








256Mbytes 


4G bytes 


256M bytes 


4G bytes 


256M bytes 


4G bytes 


256M bytes 


4G bytes 


256M bytes 


4G bytes 




Slots 




Provided 


Open 




Provided 


Open 


Provided 


Open 


Provided 


Open 


Provided 


Open 






EISA 




2 


2 




A 


4 


0 


0 


4 


4 


4 


4 






PCI 




5 Hot Plug, 
4 non-Hot Plug 


3 Hot Plug, 
3 non-Hot Plug 




6 


1 


8 


2 


6 


0 


6 


0 




Bays 


Provided 


Open 


Provided 


Open 


Provided 


Open 


Provided 


Open 


Provided 


Open 




Internal/External 


24 


15 


10 


2 


11 


2 


17 


10 


17 


10 




Hot-swappable 


IS 


11 


6 


0 


9 


1 


12 


6 


12 


7 




Storage 






























Adapter 




Compaq ST34371WC 




Adaptec AIC- 7880 


QLogic Ultra Single Ended QLA1040 


Adaptec AHA-2944W 


Adaptec AIC-7880 






Bus 




Ultra Wide SCSI 




Ultra Wide SCSI 


Ultra Wide SCSI 


Fast Ultra Wide SCSI 


Ultra Wide SCSI 




Model 




4G-byte Seagate Barracuda 




2G-byte Seagate ST32171 


8G-byte Seaga 


e Barracuda 


4G-byte Seagate ST34572 


4G-byte Seagate Barracuda 




Drive capacity 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 


As tested 


Maximum 








24G bytes 


109G bytes 


12G bytes 


54G bytes 


64G bytes 


72G bytes 


24G bytes 


108G bytes 


20G bytes 


108G bytes 




CD-ROM 


Sony 16X IDE ATAPI 


NEC CDR 1410 8X SCSI 


Toshiba XM-5701B 12X SCSI 


Toshiba XM-5701B 12XSCSI 


Toshiba XM-3701B8X SCSI 




Network 
adapter 


Compaq Netelligent Dual Port 
10/100 


Intel EtherExpress Pro 10/1006 


Intel EtherExpress Pro 10/ 100B 


SMC 9334BDT 


Intel EtherExpress Pro 10/ 100B 




Fault-tolerance 
features 




ECC memory; RAID; redundant 
processor power modules, power 
supplies, fans and network adapt- 
ers; Hot Plug PCI; pre-failure alerts 




ECC memory; RAID: hot-swappable 
power supplies, fans and hard 
drives 


ECC memory; Hot Plug PCI; hot- 
swappable hard drives, fans and 
power supplies 


ECC memory; hot-swappable hard 
drives: redundant fans; RAID 


ECC memory; hot-swappable hard 
drives; load-balancing power 
supplies; temperature and voltage 
sensors 




Security 
features 


Lockable chassis; power-on, 
keyboard and administrator 
passwords; diskette drive and boot 
control; parallel and sertal interface 
control; disk configuration lock 


Lockable hard drive bays and 
chassis; BIOS password 


Chassis lock; BIOS and system 
passwords 


Front and rear panel padlocks; 
monitor security; password 
protection 


Lockable front and side panels; BIOS 
password; front and side panel 
intrusion detection switches 


Bundled 
software 




Microsoft Windows NT Server 4.0: 
Novell IntranetWare 4.11; Compaq 
SmartStart 3.41; Compaq Insight 
Manager 3.40: Rack Builder 3.50 




Windows NT Server 4.0; Intranet- 
Ware 4.11; Intel LANDesk Server 
Manager 2.52 


Windows NT Server 4.0; Intranet- 
Ware 4.11; Maestro Central and 
Maestro Recovery Manager; 
IntraPulse environmental monitor 


Windows NT Server 4.0; NCR 
Remote Server Manager; NCR 4300 
CD Platform; NCR ValuePlus CD for 
BackOffice 


Windows NT Server 4.0; LANDesk 
Server Manager 2.52; customer- 
specific packages available 




Warranty 


Three-year limited warranty 


One-year full warranty, three-year 
warranty on parts only; optional five- 
year warranty 


Five-yearwarranty on processor and 
memory; three-year warranty on all 
other components 


One-year limited warranty with two- 
year extension option 


Three year warranty 





four more. In fact, while we were 
testing the 4300, NCR introduced 
the eight-processor 4380, which 
uses the same chassis. 

A plus for NCR is an impressive 
remote management capability 
that is shipped standard. This fea- 
ture includes a modem and diag- 
nostic processor board that 
enables you to remotely access, 
diagnose, troubleshoot and 
reboot the server. Technicians at 
the server site can tap into the 
diagnostic processor via a LAN 
port or a serial interface. 

Sparta 

Vendor NeTpower, Inc. 

Contact: (800) 801-0900, www.netpower.com/ 
products/serve rs/sparta.html 



OVERALL SCORE 



7.7 



Performance (30%) 



Features and flexibility (30%) 



Management apps/features (2014) 



Serviceability (20%) 




Scores are based on a scale of 1-10. Percentages 
are the weight given to each category in 
determining the overall score. 

This server is 
designed to 
support high- 
volume transac- 
tion processing 
in NT environ- 
ments, and it 
shows. Sparta 
came out on 
top in our NT 
database test and finished second 
in NT Web server testing, coming 
in just behind Compaq. The serv- 
er took only a 9% performance 
hit as we added clients in the 
database test, the smallest dip of 
all servers tested and a testimony 
to its transaction processing 
design. The performance dip as 
we added clients in Web server 
testing was 17%, the lowest of all 
in this category. 

However, Sparta was the poor- 



est performer in the NT file serv- 
er test. While Sparta was in the 
middle of the pack at the 16-client 
level, it fell far behind the others 
by taking a 42% hit by the time it 
got to 32 clients. 

We didn't test Sparta under 
IntranetWare because NeTpower 
doesn't offer it as an option. 
Instead, four years ago, the com- 
pany decided to focus on 
Windows NT. 

By licensing the NT source 
code from Microsoft, NeTpower is 
able to work with its subsystem 
suppliers and customers to fine- 
tune the operating system for top- 
notch performance. 

Even though it has the source 
code, NeTpower says it does not 
make major alterations to it. 
Instead, it reports problems it 
uncovers along with suggested 
fixes to Microsoft and implements 
workarounds to problems NT has 
with various subsystems until the 



problem is addressed. 

NeTpower is an Intel design 
partner too, which enables it to 
have a say in how newly designed 
subsystems can be integrated into 
its unit. The company says it will 
also help customers integrate 
other third-party-supplied subsys- 
tems into Sparta. 

Sparta comes up a litde short in 
the remote management area, 
offering an optional Intel product 
that enables you to dial in and 
remotely repower the box. ■ 



Go online for an 
expanded version of 
this review and to 
download copies of 
complete server results plus information 
about our methodology. 
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NETWORKING CAREERS 



Network Engineer 



Chiquita Brands International, the world's leading distributor 
of fresh fruits and vegetables, has an excellent opportunity in 
our Corporate 15 department as a Network Engineer. 

The candidate we are seeking is well versed in international 
telecommuntcations. With a background in both data and 
voice technology, this individual will be responsible for 
directing telecommunications projects worldwide Our pro- 
jects range from VSAT and RF technology based networks, 
maritime communications, packet networks, ISDN and various 
levels of switching systems requirements. Based on our geo 
graphic locations, travel will be required 30% of the time 

A Bachelor's degree, or the equivalent, m Electric Engineer 
ing or Computer Science and at least 4 years international 
telecommunications experience. Familiarity with Interna- 
tional Telecom regulations and administration and a fluency 
in Spanish are desirable Excellent analytical and manage- 
ment skills, ability to effectively communicate with all levels 
of management and a well rounded technical knowledge 
are essential. 

In exchange for your expertise, we offer an attractive 
salary/benefits package and the opportunity for a challenging 
leadership role with a dynamic leader. For confidential con- 
sideration, please send your resume and salary 
requirements to: Chiquita Brands International, 
Human Resources Dept., Box 5701-WS, 250 E. 5th 
St., Cincinnati, OH 45202, FAX: 513-784-6648 



An equal opportunity employer. 



Worldwide Internet Publishing Company, a leading 
Internet Hosting Company has an opening for a 



NETWORK MANAGER 



Minimum qualifications arc education and or experience 
with NT 4.0, IIS 3 0/4.0.TCP/IP MCSE a big plus. 

WIPC offers an excelleni wage and benefit package and the 
opportunity for professional growth. For immediate con- 
sideration, please send your resume to the address below: 
Worldwide Internet Publishing Company 
6501 Arvida Park of Commerce Boulevard, Suite* 1 15 
Boca Raton, FL 33487 

Attn: Mike Osowski W^TldWlde 
http://www.wlpc.net Internet Publishing Corp 



FAX YOUR COPY 

It's easy to place your Recruitment Ad in the Networking Careers Section, 
just tn your copy to us at 508-820-0607 and we will typeset it for you 
at different sizes & prices. No obligation of course. 

When we fax it back to you, just call us with your changes and suggestions 
we look forward to working with vou. 

TO 500-020-0007 



Service Development Manager 
Seattle based marketer of PC sys- 
tems for government entities 
seeks service development man- 
ager for Soulh Dakota office loca- 
tion. Duties are to direct and 
develop activities for customer 
technical service* in conjunction 
with marketing activities for 
Gateway 2000 computer systems 
and products; coordinate liaison 
services between sales department 
and customer have, utilizing 
newly developed techniques and 
disseminating information on new 
types and end- user* of products: 
develop complaint resolution and 
quality assurance programs; 
develop extended warranty ser- 
vice programs and develop mar- 
keting strategy for them: establish 
vendor participation in service 
programs Requirements arc 
MBA in marketing. 4 years expe- 
rience as a service development 
manager or in a service program 
development position, and 6 
months experience formulating 
soles or serv ice program for Gate- 
way 2000 products. Comperes*- 
mm is $70,000 annually for 40 
hours, Monday -Friday. Applicants 
send 2 copies of resume to Duane 
Sitter, Soulh Dakota Job Service, 
1024 West Cherry. P.O. Box 351. 
Vermillion. SD. 57069-035 1 , 
Attn. Job Order 0 735866 or Fax 
number (605 » 677-6909 Appli- 
cants should reference Job Order 
# on submitted resumes. 



Sr. Programmer Analysr: Ana- 
lyse, design, code, test and 
integrate client/server- based 
computer sofrware and graphi- 
cal user interface applications on 
Unix platforms using develop- 
ment methodology and GUI 
dcvclopmenr tools. Must have 
experience in telephone distrib- 
uted service* and with X- Win- 
dows, Mohf, C/C++, X.25 
Protocol, RDBMS7SQL, 
DB276000, UIM/X, Rogue 
Wave, Unix (ADC, HP). Kom 
shell. Sockets and CMVC. Must 
have excellent communication 
skills; able to work effectively as 
member of development team. 
B.S. in Comp. Sc.; En gin.; or 
Math. ♦ 2 yrs. exp. as Program- 
mer Analyst, Systems Analyst, 
or Sofrware Engineer. 
$58,000/yr, 40 hrs/wk. Apply in 
person or send two resumes to: 
GA Dept. of Labor, Job Order 
#GA6173569, 2943 N. Drusd 
Hills Kd„ Atlanta. GA 30329- 
3909 or nearest Dept. of Labor 
Field Service Office. Must have 
proof of legal authority to work 
permanently in the U.S. 



For More Information 
About Advertising in 
Network Careers 

1-800-622-1108 



January, 1998 



NetworkWorld 

THE NEWSWEEKLY OF ENTERPRISE NETWORK COMPUTING 

NETWORKING CAREERS 



mm 

PUNNING 

mm 



SPECIAL INCENTIVE! 

Call now to Reserve Space for '98 

As we work toward the new year we 

have structured a space frequency 

agreement—Commit to 6 insertions 

or more for the new year, before 

December 31, 1997 and we will 

honor '97 rates! 
i i 

Dec. 29th/Jan 5th 

POWER ISSUE 
The Most Powerful Companies; Powerful People; 
Power Struggles; The Most Powerful Customers; 
Power Picks; 

Ad Close: Space Available Call Today 

January 12th 

Special Focus: Carriers & ISPs 
ComNet Show Planning Guide. 
Ad Close: Dec. 31st 

January 19th 

Management Strategies: How to ask for a Raise 
Special Focus: Internet Applications 
Ad Close: Jan. 7th 

January 26th 

Management Strategies: Managing your Former Peers 
Special Focus: Internetworks 
Buyers Guide: Gigabit Ethernet Switches 
Bonus Distribution: ComNet; Washington, DC 
Ad Close: Jan. 14th 



Highlights of 
January's Intranet 
Magazine 

The features section will 
delve into implementation 
considerations IT managers 
face as they add streaming 
media to their intranets. 
Intranet Handbook will 



discuss how to "lock 
down" IE and Navigator 
with a particular feature set 
for corporate intranet users. 
The comparative review 
will see how several user- 
to-site VPM products stack 
up against each other 
The ad close is 
December 22nd. 



Capture the Power in 
Network World's 
Power Issue 

December 29 /Jan 5th 

It's all about what every- 
one wants — Power. 
Network World's Power 
issue gives Network IS 
professionals the inside 



story on the industry's 
power structure includ- 
ing who has it. who will 
keep it, who will get it 
and who loose it 
Advertise in Networking 
Careers and Capture the 
most Powerful Recruits. 
Space Available Call 
Today! 



'98 Career Fairs 

World Sponsored exclusively by Network World 



• AKr.K.K FAIR 



NutWorld. Inlerop '91 


NetWorld. Inlerop '98 


Lag Vegas 


Allaata 


May J, 6, « 7 


Motor 21, 22, « 23 



Mart Your Calendars 
mi 

Cat U6ay to here about lorly Bird Signing Inanities! 



To place your ad call the 
Recruitment Department: 

(800) 622-1108 

x7454orx7542 

Fax: (508)820-0607 
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http://www.nwfusion.com 

If you are interested in management strategies, career information and job listings, 
visit the Networking Careers section of NetworkWorld Fusion at the above address. 

Network World's new Web offering NetworkWorld Fusion is the most comprehensive 
and educational advertising environment on the WWW. Recruitment print ads will be 
placed on Network World Fusion for 8 weeks - free. 

Advertisers who would like more information on the Network World Fusion options 
should call the Recruitment Department at (800) 622-1 108. 



Cot 



•AWT. Internet ^* 



Get MCSE, CNE or A+ Certified..^/ 



he first 100% Computer Based Training (CBT) on CD-ROM to (illy prepare you for 
Novell's CNE, Microsoft's MCSE and the At Certification exams. ForeFront's Self- 
Study Courses give you unmatched flexibility and portability. Study at your own 
pace using our step-by-step format, whenever and wherever it's convenient for you! 



• All on one CD - no books, no videos, no classrooms 

• Interactive simulations for hands-on exercises 

• Hundreds of practice questions 

• Priced below competitive products 

• Everything you need to prepare for the exams! 



Buy any two CBTs at 
the regular price and 
get the Micro House 
Technical Library" 1 




Become MCSE Certified...FAS77 

The ForeFront MCSE Self-Study Course™ provides everything you 
need for passing the MCSE exams. You'll be ready and confident to plan, 
implement, maintain and support information systems in a wide range of 
computing environments, using Windows NT and other Microsoft Server 
products. Contains All 6 Training Modules! 

Become A+ Certif \ed...FAST! 

A+ Certification will open the way to further advancement in the corporate world. 
The ForeFront A+ Certification Self-Study Course™ is a hands-on course 
that provides all the technical material, knowledge, interactive exercises, 
and confidence you'll need to pass the A+ exams and excel in today's 
competitive PC repair marketplace! 




Become CNE Certified. ..FAST! 

The ForeFront CNE Self-Study Course™ provides fast, 
effective and convenient training for the Certified NetWare 
Engineer exams. Our CNE CBT allows you to learn and 
practice everything you'll need for full certification. Con- 
tains All 7 Training Modules! 



VITAL HARDWARE SPECS AT YOUR FINGERTIPS! 

The Micro House Technical Library™ on CD-ROM is compiled 
from over 50,000 pages of technical manuals! Contains 
complete configurations, diagrams, settings, component 
locations and other vital hardware information. 
A must for any service department. 



i Free Technical Support 
1 Next Day Shipping 
Performance Guaranteed 



Call for Special Discount Pricing Today! 

(813)724-8994 • FAX (813) 726-6922 



FOREFRONT 

25400 U.S. Hwy. 19 N„ #285 
Clearwater, FL 33763 



"Jit Sell-Study Curse. ForeFront A- Certification Serf-Study Course and ForeFront MCSE Sett-Study Course are trademarks of ForeFront Direct, Inc. 
All atrte- trademarks are the properties ol their respective holders ForeFront Direct, Inc. is t subsidiary of ForeFront Group, Inc. 



Reader Service No. 237 



GSA# GS-35F-4628G 



NWM 





One Obsessive KVM Switch in charge of all your Servers. 



Control 2 to 64 computers from a single station 
Ronton 's unique emulation technology ensures 
flawless opera hon of any combination of PCs, Macs, 
Sum, Alphas, RSoOOOs, HP9OO0s, or SGh, running 
any operating system ond applkotion software With 
on-screen menus, system management has never been 
simpler Join the thousands who trust their network servers 
to MosierComoJe to save time, space ond money. 
We've created □ control freak you'll want to live wieS! 

(800) 724-8090 x19 



^Raritan 

MasterConsole 



SNMPc 

Network Manager for Windows 




• Full RMON Support 

• Integrates with HP OpenView 

• TCP/IP. Telnet. TFTP, BOOTP 

• WinSNMP/WinSock/DDE APIs 

• SNMP, ICMP, IPX Polling 



Computing 



1 Node Discovery 

■ Long Term Statistics/Thresholds 

1 Custom Event Acuons/Fonvarding 

Over 100 Device Specific GUIs 

MIB Compiler/Browser 

408-366-6540 

Fax: 408-252-2379 



Reader Service No. 252 



Marketplace T7ie Hub of the Network Buy 
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Copyrighted rr 



lets you do fUGFC} 



do it for 



. r better, 
less! ' 




Announcing the AutoView Commander; 

the keyboard/video/mouse switch with all the right stuff! 
More ways to select attached servers with convenient on-screen 
menus, traditional Cybex push-buttons or a quick keyboard sequence. 
Better design for easy reconfiguration without powering down the 
switch or attached servers. And best of all ... it costs less than many 
comparable switches. Now that's good stuff. 
One Company. One Solution. Cybex. 



4912 Research Drive Huntsville, Alabama 35805 USA 
£3$£j£ ( 800 > 93CYBEX (29239) • (205) 430-4030 fax 

http://www.cybex.com 

AutoView it a trademark of Cybei Computer Product* Corporation. Cybex it a registered trademark ol Cybex Computer Product! Corporation. ((WMHJ 



10 MHM ! Si 




A Software Only 32-bit Network Analysis Application 



So Full of Features, You Won't Believe the Price 

$695. 



IzJbrmrt and Token KrtR, 
tt iKdf tVf/ 98 and \'l 




( ~jif>/*rr and tir.cJr /WmWi 

Cnidt tAN hffiarney 
Itwl l*0£-Ttrw Stjrittiit 
! v i ' I . ; ■ /r . . . 
Stt Tn^ffn and Alarms 



If you have network slowdowns, would you 
know it" they are ilue to overloaded 
bandwidth, broadcast storms, or errors? 
Observer will show vour LAN traffic in real 
time, and with this information, help you 
pinpoint problems. Once the source and 

www.networkinstruments.com 



Fai $24* (9t/9S NTOhM 



cause is found, solutions and action plans 
become clear. Start seeing what vou have been 
missing! Call 800-526-^919 for a FREE 
DEM4 ) or download from our web site. 



NETWORK 

INSTRUMENTS 



I'"'" Ntti».»rk Imirumrnn, IK Corporate He* Quarter* (61 2) "M2- WW I AX (612) 9324$4Si UK «d BupOpM 
+44 (II) 1474 7(12427 FAX +44 ((I) 1474 7II78.VI Internet: infoiu'nrtux.rkmMrumcntvci.m u'u-u'.ru-m'uriiiutrumcrnis.aim 
*~ ml ihe "N" lup. are tradfnufk* «.f Ncnunl, Instruments, l-IX Mmneapolw, MS USA 



OlixTirr™. Ncr-nxiri lit-inn 



IPv6 



v- . ARF — > 



Too Many Frisbees 
in the Air? 

Too many collisions on the wire? 
Too many routers crashing? 
Too many hosts unreachable? 
Too many users complaining? 
Too many bugs in your protocol? 




Let Us Help! 



Precision Guesswork, Inc. 

Network Monitoring and Management Solutions. 

• LANWatch Network Protocol Analyzer 

• POCKETWatch Pocket Protocol Analyzer 

• LANCatch Trace Utility 

• SNMPTools, the Hammer and 
Screwdriver of Network Management 



Precision . 



Five Central Street, Topsficld, MA 01983 



(978) 887-6570 (phone) 
(978) 887-6552 (fax) 
http://www.guesswork.com 
Email: in fcxu guesswork.com 
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Marketplace 



The Hub of the Network Buy 



Suddenly, everybody's switching. 



Now with mouse 
control and password 
security! 



OSCAR'S user-definable system 
nomenclature lets you name 
servers anything you want, for 
a more intuitive sense of 
what's happening where. 




View 8 systems - or 
use the mouse to 
scroll down to see 
up to 100*! 



Get cross-platform keyboard, mouse and 
monitor switching on-screen — instantly! 



Introducing OSCAR > the industry's first on-screen 
menu system offered on all switching systems from Apex 
PC Solutions, Inc. 

OSCAR (On-Screen Configuration & Activity 
Reporting) allows you to select and control all the 
systems in your data center with a 
simple click of the mouse. Using 
a single keyboard, mouse and 

monitor, OSCAR lets you access a 
wide range of hardware such as RS- 
6000®, Macintosh®, SUN® and HP- 
9000®. Then quickly view current infor- 
mation and direct system connections 




input system names that make sense to you right on 
the screen. So you can switch platforms and applica- 
tions at the stroke of a key or click of your mouse. 

Discover control you can count on. 

OSCAR firmware is installed in all Apex 
PC Solutions products. With Apex's 
new password security, OSCAR 
adds one more level of protection 
to your data applications. 



See it all - just the way you want. 
OSCAR's intuitive, menu-driven commands take you 
wherever you want to go, in your terms. Now, you can 



With mouse control, OSCAR offers Discovef why everybod/s switching to 
switching at your fingertips. Apex pc Solutions> In£ , Call us today 

1-800-861-5858 or (425) 402-9393. 
*when using SunDial 



Apex PC Solutions, Inc. • 20031 142nd Ave. NE • Wood invi lie, WA 98072 
fax (425) 402-9494 • e-mailsales@pcsol.com • http://www.apexpc.com 



Innovation & 
Technology 
by Design 



APEX 

PCSOLITIONS 



© 1 997, Apex PC Solutions, Inc. All rights reserved. OSCAR and SunDial are trademarks of Apex PC Solutions. Inc. in the United States and certain other countries. 

All other trademarks are the property of their respective owners. 



Circle Remter Service #251 



Cor 



THE SHORTEST DISTANCE BETWEEN 
YOU AND YOUR HIGH-SPEED 
COMMUNICATIONS CIRCUITS 



You're in the business of guaranteeing virtually 100% 
uptime — we're in tfie business of making sure you can. 
The new DS3/DS1 Test Access System is the 
perfect technical control solution for your 
high-speed circuits. It provides the test 
access functions of OACS, at a fraction of 
the cost while eliminating the need to send 
a technician to remote locations. 

Circuit per Circuit, the new 
ds3/ds1 test access system 
Delivers the Industry's best 
price/performance value! 

Smallest footprint 

Compatible with all test equipment 

Built-in network card 

Guaranteed uninterrupted data transmission 
Modular design to house both DS3 & DS1 circuits 




Call us today at 800-344-3934 for your 
comprehensive planning guide to test 
access of high-speed circuits. 





■ 


• 







\ 




105 James Way. Southampton, PA 11966 • 100-344-3334 » Fix: 215 364 0920 • Web: www virinc com 



Instant Gratification. 

Print when you want and how you 
want from AS/400 s and mainframes. 




RPM-Remote Print Manager™ 2.1 is the only TCP/IP print 
server software enabling WinSock-equipped PC users to 
customize print jobs from AS/400s, mainframes and UNIX 
workstations. With RPM's newest features, your end-users have 
total contol, even f*J with formatted data. 

1 

Enjoy instant gratification by downloading 
a free trial of RPM off our homepage. 
www.brooksnet.com/nw 



Internet Software, Inc. 

1820 E. 17th Street, Suitt 360 • Idaho Falls. ID 83404-6497 • (800) 523-9175 



Coming Up in January 


Issue Date 


Close 


January 12 


Comparative Product Dec. 31 




Review on hardware vs. 




software routing. 


January 19 


Single Product Review Jan. 7 


on NetPro Config Central. 


January 26 


Comparative Product Jan. 14 




Review on Gigabit 




Ethernet. 


To reserve your ad space call Enku Cubaie. 




1 800 622 1108 ext. 7465 



Livingston US Robotics 

Ascend © A V yy Micom 

.0° 

«P Specialist in all *^ 
Cisco products -JJ 
V) including Memory* ^ 



- LAN/WAN Products _ 
0 New, Used, Lease, A 

Adrran * 'Not* 5, Xylogics 
Motorola Wellfleet 

Wo carry all Manufacturers 



Millennium Solutions Group, Inc. 



•Routers, Bridges 'Frame Relay 
•DSU/CSU's -Hubs, Modems 
•Switches, ATM "Voice over Data 



We Buy and Sell 
888-801-2001 Fax (916) 797-9997 

Visit our Web Site at: 
http : , t ,' www. mill en niu rmol u tions . net 



Circle Reader Service No. 293 



SAVE 50% & MORE 0\ MOST PRODUCTS 
BUY/SELL/NEW/USED 
K RENT 9B 

Reconditioned With Warranty 

Multiplexers • T-1/E-1 
CSU/DSU's • Channel Banks 

CSU/DSU, ALL RATE, V.35/RS232 $99 

Newbridge Channel Banks (2800 

Micom Marathon lK,5K,5KTurbo,lOK.50% off 

Routers (NEW!) $895 

KemroxT-SmU $450 

T-l CSLTs $250 

Telco Systems Channel Banks $2800 

Newbridge 3600 Modules CALL 

T-l CSU w/Drop/lnsert NEW $995 

Slat Muxes 4, 8, 16. 32, port LOW 

T-l CSU/DSU V.35 $495 

Fraction/Full T-l CSU/DSU $595 

Channel Bank Rentals $ 199/mo 

§ METROCOM I 

S THE SUPPLIERS 1 SUPPLIER | 

(800) 304-8038 or (281) 490-0000 

FAX (281) 49S-8449 24 HRS 
HTTP://wwfw.Metrocornlno.Corn 



NETWORK 
HARDWARE 
RESALE, INC. 



ROUTERS • DSU/CSU 
TERMINAL SERVERS 
HUBS • SWITCHES 



BUY/SELL 
LEASE 




LIVINGSTON • ASCEND 
ADC/KENfROX • 3COM 
BAY NETWORKS • ADTRAN 



Overnight Delivery Fully Warranted 



800-230-6638 



Ph: 805-9(4-1314 
Fax: 805-964-5649 



www.networktiardware.com 



6445 Calle Rial, Sum B 
Santa Ihiui, C A 931 17 



Circle Reader Service No. 244 



For More Information on Advertising 
in Network World's Marketplace 
1-800-622-1108 
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3C509B-TPO 559 ea 

3C509BCOMBO S79ea 

3C900-TPO 565 

FMS I2-PORT HUB . S295 
FMS 24-PORT HUB S495 
FMS2 24-PORT 5740 

LANPLEX2500 52795 

NetBuilder2 4-SLOT SI300 



3C6022A 5600. 

FMS2 12-PORT. S275, 

6-PORT 1O0BTHU8 5495 

3C9057X 584 

3C25CBTX/I 5950 

3C5620COMBO 5295, 

3CI6900A 52095, 

3CI690IA SIB75, 



► USED ^Specials 

3C509-TP 550. CISCO GMEC6 5 1 200 

3C1667I. 5650. 3C6555B-I06R 59000 

3CI6670 .. 5250. CHIPCOM 5102M-FBP S550 

3CI6900. SI400. CHIPCOM 51 08M-TP. 5550 

BAY 3308 B.. S750 CABLETRON TPMJM-24S895 

BAY 3308 A. .. 5550 CABLETRON MRW S200, 

BAY3304-ST 5700 NETWORTH UTPM-S ... 5600 

IBM 8228 MALI 595. KALRANA EPP2 11 $250 

■ OuaiiWY, ReiBliet. Government A Education. Discounts amiable, ■■ 
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Marketplace 



The Hub of the network Buy 



r~*Category 5. 




USED USCO DIRECT 



Save unto 80% on new /used: Cl "» S " TMIS 



CISCO, 
BAYNETWORKS 
CABLETRON 



Visit Our WEBSITE www.bitint.cem 

Kt OKa: MemOffio. 

U (315) 4SC-9606 « (978) 667-4916 
(315) 451-9493 ta (97l| 663-0607 




OipirWIniKM. Sf hiM* tspmri *fr jprtdwn dmtwi 
Circle Reader Service No. 219 



Premium Patch Cords 

Our Patch Cords exceed the EIA/TIA 
568a specification. 

• Contacts: 50m gold platixi 

• Wire: 24 Awg. stranded. Category 5 

• Stranded wire is very flexible 

• Molded strain reliefs available 

• Available in Black, Ivory, White, Red, 
Gree, Blue, Yellow, Gray. Hot Pink, 
Orange & Purple 

3 ft 1.45 

6 ft 1.90 

10 ft 2.50 

15 ft .3.25 

25 ft 4.75 



Bulk Wire 

CAT 5 pvc AS LOW AS $65.00 
CAT 5 plenum AS LOW AS $1 90.00 
19" Data Rack $126.00 

CAT 5 Patch Panels 

12 PORT Mini $55 

24 PORT $86 

48 PORT $170 

96 PORT $330 

All Patch Panels are UL & El Am A Verified 

Outlets 

CAT 5 Inserts 3.20 ea 

Faceplate 1 .00 ea 



In Lots of 5 
11 Colors Available 



Fiber Optic Cords 

5T-ST Duplex 62.5/125 $23.00 

EIectro ProcIucts > Call 1-800-423-0646 

Or fax your request to (206) 859-9101 
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stows 


. SHOWS SHOWS 


Network World is going to the show! Gain extra exposure 


when you place your ad in these issues in1998! 


Issue 


Dnmic n icfri h 1 1 1 i n n 

Donus uisinuuiion 


Jan. 26 


ComNet East, Washington, DC 


Feb. 9 


DCI's Internet Expo, San Jose 


Mar. 9 


Internet World, Los Angeles 


Mar. 23 


ICE, Boston 




Comdex Enterprise, San Francisco 


Apr. 20 


Comdex Spring/Windows World, Chicago 


Apr. 27 


IT Forum, San Francisco 


May 4 


NetWorld+lnterop, Las Vegas 


Jun. 1 


ATM '98, San Jose 




Networks Expo, Boston 


Jun. 8 


Supercomm/ICA, Atlanta 


Jun. 15 


PC Expo, New York 


Jul. 13 


Internetworld, Chicago 


Aug. 10 


Comdex Enterprise, Boston 


Aug. 31 


DCI's Internet Expo, Boston 




NW Managing Enterprise Networks, Boston 


Sept. 7 


Windows NT Internet Solutions, 




San Francisco 


Sept. 14 


IT Forum, New York City 




Telecommuting & Remote Access Conf. 




& Expo, Santa Clara 


Sept. 21 


ICE, Los Angeles 


Sept. 28 


ComNet West, San Francisco 


Oct. 5 


Internet World Fall, New York City 


Oct. 19 


NetWorld+lnterop, Atlanta 


Nov. 16 


Comdex Fall, Las Vegas 



Systems/Features/Memory 



EQUIPMENT 

Also Available: Welrfleet, Bay, Fore. 
Xvlogics. Livingston, & Ascend 

In Stock • Fast Delivery • No Expedite Cnatoes 

COMSTAR, INC. 

The mi Network Rcmarketer 

612*835-5502 

Fax 612>835> 1927 E-Mail isalesttortmarine com 
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FACTORY DIRECT SAVINGS 



State ol the Art Ethernet 
All! TO 10 BASE FL 
Fiber Optic 
Transceiver 

FTX-A11 Pricing 




Qty 


Unit Price 


1-5 


$131.00 


6-20 


$124 00 


21. Call (800) 894-9694 



/Ihmrdyne labs, mc. 

818 Park Lane Dr., Herkimer. NY 13350 
|319] 966 0310 - Fax (315) 666 0341 
www.flbartfyrw , com 
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Fibermux AT&T Synoptics 



Cisco Specialists 



Cabletron Bay Networks 

IVe carry all manufacturers, call John, est 101 




For details on how 
to put your ad here 



p— n 

/US 



Enku Gubale 
1-80Q-62S-110B 



NETFAST > Routers > Switches >TKSU/DSUs 

v — - >■ ISDN >■ ATM >- Fast Ethernet >• Frame Relay we BUY USED 



▼rttA www i 



Adlran ► Motorola ► 3C0M/USRobotics ► Madge ► Ascend 

ADC Kendrox ► Livingston ► General Dotocom » Cabietron » Fore 

www.digitalwarehouse.com Bay Networks ► Digital link » IBM 

DIGITAL WAREHOUSE ^ Paradyne ►Newbridge » Xyplex 

Your Iniormtlion Suoertug^My Discount Source* 



■ 1-888-89-CISCO S 

Suite f2, Boyside, NY 11360 Phone:1888-892-4726 fox: 71 8-281-1 186 

I Circle Reader Service No. 259 [ 



Striving 





Nationwide Service - 24 hours Technical Support 
Project Managment - Trade-In Credit 

LAN/WAN Products • 3Com. Bay Network, Cisco, Codex, Microsoft, 

Motorola, Newbridge/ ACC. Son Microsystems 
Remote Access - Ascend, Citrix. Livingston, US Robotics 
Internet - Boy Networks, BSD/, Livingston, TiS 

MultiService - Adtran, Ascend. Cray, Kentrox, Madge, MICCM, Paradyne 
Specializing in Refurbished Cisco Systems 

7500, 7000, 4500, 4000, Catalyst, 2500, AGS+ 

Get Results! 

www-msic.com. 
Online estimates. 



[MSI 

Kbmmuni 



bmmunications inc. 



7 Waterloo Road, Stanhope, NJ 07874 
Ph: 973-347-3349 Fax: 973-347-7176 
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MICROSOFT KT- ¥4.0 

OTS<rweT-5CSenU..S4bS 
NTSctwt IOOktjU.SW 

niiimmih ir#i im 

NT ttorUalMvLkiwr. . IW 

MS Office Std "97 SIM 

MS Office Pro "W-.-.-SlM 
MS Back Office v 15. SI >9S 
MS R-Offkr S L-kff Lk ScfyS 
MS BrtXLiO CtaT lac $1*45 
MSSQLSerwr5U.rr.SIrW 
MSSQLSetSUcrLkMtf 
MS SQL Set 20 Uer U. . SW5 



UPGRADES UP 
TO 60% OFF 



Call on your 
Network needs, 
we will compete!. 

T 



NOVELL - UPGRADH 

v4.1 1 - 5 User. . . $395 
v4.ll - 10U«cr..$550 
v4.11 •25User..S8$5 
v4.1l-50U«cr.$149S 
v4.ll - 100 User $2695 
v4.l I - 250 User $3625 

NOVELL -INTRA 
FOB ONE MONTH 
v4.ll -5 User... $565 
v4.ll- Id I n't. •>!:•>-> 
v4.ll - 25 User. $1945 
v4.ll-50L'scr.$2495 
v4.ll - 100 User $3655 
V4.1 1-250 User $6285 

GROUPWKE 1.1 

5 User $395 

10 User $595 

25 User $1495 

50 User $2895 

100 User $5495 

250 User.. $Cill 

'()Uitiltlt ll! It I Ft H/\pitml 



MDH TECHNOLOGIES 



1-888-703-0101 



Kill M B- - 1 1-" r<t e-mail jbriam* pacbdl.ncl 



NOVELL 

INTRANET 4.11 5 USER S550 



INTRANET 4.11 
INTRANET 4.11 
INTRANET 4.11 
INTRANET 4.11 

t rt.K \<;t.v\i.so avsii mm 



10 USER SI 175 
25 USER $1925 
50 USER S2475 
100 USER $.3595 
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MICROSOFT 

NTSERVER W 5 CLIENTS $445 
NTSERVER W 1DCI.IENTS $575 
NT SERVER 20 PK LIC CALL 
SQL SERVER W 5 CLIENT $895 

Call for alt microsoft products A licenses 
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Largest Inventory of Refurbished Bay Networks in America! 

• Bay Networks Trained • Proven Track Record C3BLfZTROn 

• Bay Networks Authorized • One Year Warranties j= 

• Hundreds of pieces in stock • Design and Install Services 

• New and Used Equipment • Technical Support 



SYSTems 



IBM 



On-Sight Router Installation 
WE REPAIR ALL BAY NETWORKS I 



National LAN Exchange 800-243-5267 

1403 W. 820 N. Provo, UT 84601 FAX 801-377-0078 http://www.nle.com 
C.O.D.'s • VISA • Mastercard • Discover • Terms 
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AT&T 
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Brooks Internet Software 
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CasUe Rock Computing 
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Cisco Systems 




7 


Compaq Computer Corp 




14-15 


Cybex Computer Products 


....227.. 
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ForeFrontDirectlnc 


...237.. 
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Network General Corp 




26-27 


Network Instruments 


...290.. 
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Precision Guesswork 


...254.. 
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RAD Data Communications 


5.. 
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Raritan Computer 
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35 


SunMicrosystemsInc 




2-3,22-23 


Sync Research 
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TCG 
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TransendCorp 3 21 

Virlnc 294 38 

Network Work] fusion ■ www.mvfusion.com 
Acclaim Microsoft (2) 

Adaptec Milkyway 
AMP NetworkGeneral 
Anixter Newbridge 
APC Nortel 
Ariel Novell 
Ascend Plaintree 
Bay Networks (2) Quantum 
Connectronix Shiva 
Digital SMC 
Gateway 2000 US West 

IBM Utopia 
Make Systems Xerox 

These *ide»e5 arc atiwoed as areade'sefuce Aitfrei^iewrerforrftastwi 
mJUetomaketrierrascrviwieteaspossiWe. the wWicarKW does not assume 
uaoihfrror errors rv omissions. 

' Indicates Regional/Demographic 



DIRECTORY OF SERVICES 



TECHNICAL SEMINARS 



NetworitWoftdTechntcatSeminarsdKone and 
two-day, intensive seminars in cities nationwide 
covering the latest networking technologies. All of our 
seminars are also available for customized on-site 
training. For complete and immediate information on 
our current seminar offerings, dial our instant fax-back s*wiceMt^756-9430tTom)«ur touch tone phone or 
callasmiriarrepresefltativeatcV)l>643-4668. 



□ 



Net® 



Create diagrams, proposals and network 
upgrade 'what-if" scenarios fast and easily with 
Network World's NetDraw and NetDraw Plus 
software. At your fingertips, you will find over 1, 700 full color network images, many the exact replicas of 
manufacturer-specific equ^ment New in NetDraw Plus v3.0 are library search by keyword to speed 
access to the right image, the ability to attach text to lines, full image rotation, custom zoom level for exact 
frame of reference and way more! Call cW643-466^toorderyourcopytoc^foronly$149!Cfget 
immediate fax-back information by dialing 800- 756-9430 and request document code #10. 



RE 



Publicize your press coverage in 
Network World byordenngrepnntsof 
your editorial mentions. Reprints 
make great marketing materia Is and 
are available in quantities of 500 
and up. 



Toorder,comactReprirnServicffiat612-582-3800or 
315 5th Ave. N.W., St Paul, MN 55112. 

*0ur Instant tax-back service (toll vera hdof matloo on meny ottheee products. Dial 80O-756-3430 from your touch tone phone and uu the appropriate document code to have In to .-mat! on t Med right bach to your fax machinal 
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News 



IE 

Continued from page I 

of theirway to remove these com- 
ponents and render their net- 
worked Windows 95 machines 
inoperable. 

Microsoft's somewhat idle 
threats are a reaction to the 
injunction requiring (lie com- 
pany to provide PC manufactur- 
ers with a version of Windows 95 
that is free from any browser 
functionalities. Microsoft says it 
will now offer OEMs a choice of 
how they want Windows 95. 

The OEMs can choose to con- 
tinue to license a bundle con- 
taining the most recent updates 
of the operating system and die 
browser; receive a version of 
Windows 95 without any IE files 
which therefore will not boot; or 
take an older version of Windows 
95 that hardly will be affected by 
removing IE files. 

As Microsoft took measures to 
comply with the injunction, the 
company appealed the legality of 
the order. But the Department of 
Justice fired back, calling Micro- 
soft's proposed compliance 
"commercially worthless" to 
OEMs. The Justice Department 
again asked the court to hold 
Microsoft in civil contempt and 
levyafineof$l million perday. 



Cutting through the RID 

Despite all die legal bicker- 
ing, corporate nets should re- 
main largely unaffected. 

First of all, no OEM has come 
forward to say it will ship com- 
puters widi eidier the stripped 
down or older versions of Win- 
dows 95, according to Microsoft 
spokesman Adam Sohn. 

Second, the court case has 
no bearing on how Microsoft 
licenses Windows 95 and IE 
di reedy to corporations. 

Third, tests conducted by the 
Network World lab and individual 
users demonstrated that getting 
rid of most of die IE files from a 
Windows 95 machine has no 
effect on theoperatingsystem. 

"I've uninslalled IE 3.02 four 
limes in the last month without 
any residual problems with Win- 
dows 95," said Fred Towery, a 
network instructor at San Jacinto 
College in Houston. 

The Network World tests re- 
vealed that running a simple 
Windows uninstall program will 
remove IE 3.02 and 4.0 execut- 
able code. However, the pro- 
gram leaves intact a series of 
dynamic link libraries (DLL) 
lhat affect the booting process 
and how the operating system 
recognizes Web-based features 
of some applications. 

Windows 95 product man- 



ager Shannon Purdue con- 
firmed that the only way to com- 
pletely disable the operating 



The Microsoft two-step 



Further. Network World testing 
showed that after using the com- 
mand line to remove one specific 



Microsoft now updates Windows 95 with different versions of Internet 
Explorer. Web-related applications rely on DLLs shipped with IE 2.0 and 
3.0. A successful boot of the machine requires C0MCTL32.DLL, which is 
not officially in Windows 95 0SR 2.0 or 2.5, but In IE 3.0 and 4.0. 



Ship date 



Aug. '95 



Nov. '95 



Operating system and 
applications 
Windows 95 
C0MCTL32.DLL 
provides support for 
menus and tool bars 



Aug. '96 Windows 95 0SR 2.0 



Browsers and 
accompanying DLLs 
IE 1.0 



IE 2.0 

URLM0N.DLL allows developers to 
work with URLs 
IE 3.0 

WININET.DLL retrieves data 
using IP 

SHAD0CVW.DLL adds browser 
functionality to programs 
MSHTMLDLL enables software 
products to display HTML 
C0MCTL32.DLL update 



Feb. '97 


Office 97 




Oct. '97 


Quicken 98 


IE 4.0 




Lotus Notes 4.6 


C0MCTL32.DLL update 


Dec. '97 


Windows 95 0SR 2.5 





system would be to manually 
delete all the DLLs that the court 
has defined as being tied to IE. 



Intel 

Continued from page 1 

what it calls lean-client devices. 
To fuel the devices, Intel is reach- 
ing into its embedded systems 
group, to which the aging Pen- 
tium has been relegated as the 
Pentium II sales skyrocket, for 
cheap chips. 

Intel has a lot of catching up 
to do. Only one of the prominent 
thin-client vendors is using an 
Intel chip. That is the i960 
Reduced Instruction Set Com- 
puting processor, not one based 
on the Pentium-style architec- 
ture. Prices for today's thin cli- 



ents typically range from about 
$600 to $1,200. But Intel's flag- 
ship Pentium II, at 233 MHz, is 
priced to OEMs at about $370, 



older, so-called Classic Pentium 
chips, which lack the MMX mul- 
timedia instruction set, are sell- 
ing for about $100. "They need 



THIN-CLIENT VENDORS RELY ON LOW-COST 
INTEL RIVALS FOR CPUS 
Intel's chips are too costly for vendors of 
Java network computers and Windows 
terminals. The chip maker will have to cut 
prices for its Pentium processors, add 
needed management features, or both. 




according to Kelly Henry, senior 
analyst for semiconductors at 
International Data Corp., of 
Framingham, Mass. Even the 
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to bring the price of the proces- 
sor down from where it is now 
and [reduce] the cost of" the 
entire platform," Henry said. 

Boundless Technologies, Inc. 
uses the 5x86, an Intel clone 
from Advanced Micro Devices, 
Inc., of Sunnyvale, Calif., in its 
Viewpoint TC product line. "It's 
about $40, and it gives us Pen- 
tium-class performance," said 
Michael Stebcl, vice president of 
global marketing at Boundless, 
of Austin, Texas. 

Intel officials insist their thin- 
client packages will be com- 
petitive. "If you're asking do I 
understand this is a price-sensi- 
tive market, the answer is, 'yes,' " 
said Ron Peck, Intel's director of 
net client marketing. ■ 



DLL, COMCTL32.DLL, the op- 
erating system was unable lo 
reboot This DLL provides sup- 
port for such basic Windows 95 
components as toolbars and 
start-up menus. 

While Microsoft originally 
had shipped COMCTL32.DIJ. 
as part of the operating system, 



the company recendy has used 
IE as the vehicle to upgrade the 
software. Microsoft created this 
dependency because the com- 
pany "views IE as an operating 
system update," Sohn said. 

Aside from COMCTL32. 
DLL, there are four other DLLs 
that, il deleted via command line 
scripting, will have some effect 
on Web-based applications. 

However, Sohn indicated that 
independent software develop- 
ers can prevent complications by 
building these DLLs into their 
products. 

As for online services, the 
removal of IE can affect how 
users initially connect to Compu- 
Serve, America Online or The 
Microsoft Network. 

The extent of the effect 
depends on how IE is removed 
from the Windows 95 PC, said 
Randy Raynak, director of appli- 
cation development at CSI, 
CompuServe's online services 
division. If an OEM uninstalls IE 
3.X from a PC, the desktop will 
not have an Internet icon. But if 
the user goes into the online 
folder and clicks on a Compu- 
Serve icon, the user should still 
be able to sign up for the service, 
Raynak said. 

Network World senior writer 
Denise Pappalardo and test center 
director Im Schlesinger contributed 
to this article. 

Get more information online 
at www.nwruslon.com 

OocFlnder: 5222 



Netscape gives IE users a hard sell 

You thought there was a browser war belbre? 
With the door opened bv U.S. Judge Thomas Pen field 
Jackson's ruling last week, Netscape Communications 
Corp. this week will announce its plans to implement a 
"Customer Choice" campaign lo convince end users lo ditch 
Microsoft Corp.'! Internet Explorei (IE). 

The program is in ihe testing phase but will commence in "a 
couple of days," according to Mike I lomer, Netscape's executive 
vice president of sales and marketing. 

Netscape has what il calls "IE switchers" dispersed around 
the Internet thai, in Homer's words, "prod" the user with the 
fad lhat (here is a choice in browsers. In a sialic presentation lo 
the press, one Web page wasshown lhat featured a banner read- 
ing, 'You're free lo choose Netscape Communicator." The page 
also included the image of a ball and chain with the leg cuff 
opened as il a prisoner was recently released. 

In one Network World visit to Nctscapc'ssitc, ihe Webserver 
detected the use of IE, brought up a screen with the banner, 
"Break Free!" and offered to dole out more information or the 
opportunity to download the Netscape browser. The page also 
displayed a sardonic title: "Don't Be Tied Down By . . . Microsoft 
Internet Explorer." 

A "No thanks" button also was provided. If activated, a later 
page said ihe bu I Ion would I rigger a cookie file thai would keep 
the ad from returning, Otherwise, the ad would continue to 
appear on a random basis. 

— AndyEddy 
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Radio Backspin — 
interview with Santa 




MG: Hi, Pm your host, 
Mark dibbs, and you're 
listening to Radio 
Backspin. On today's 
show we have with us 
none other than Santa 
Clans himself. Welcome 

Santa. 

SC: Glad to he here. Oh, and ho, 
ho, ho, 

MG: So Santa, tell ns what 
Christmas is looking like 
this year. 

SC: Well Mark, it's 
the biggest ever. World 
population lias grown 
III', .mil processing 
the Naughty and Nice 
List is a higgei 
job than ever. 

MG: Before we 
discuss your MIS operation, I'd 
like tt > talk ahoui how von deliver pre- 
sents. First, how many children are on 
your list? 

SC: Well, there are around two bil- 
lion children in the world, but since 
the Muslim. Hindu, Jewish and 
Buddhist children aren't involved, I 
only have to deal with around 15% of 
ibe total, call that 378 million. 
According to the latest census, there 
are approximately 3.*) children per 
household, so that's around 91.8 mil- 
lion homes I visit. Most of diosr 
homes have at least one good child. 

MG: How fast do you travel? 

SC: Well, thanks to the international 
date line and time /ones and so on, I 
have about 31 hours to work with. This 
means that I have to make 822.6 visits 
per second, which is around 1/ 1000th 
of a second f or each house. 

In terms of distance traveled, if 
the 91.8 million stops are distrib- 
uted even I v around the earth (which, 
of course, we know to be false but lor 
the purposes of our calculations we 
will go with it), we are talking about 
something like 0.78 miles helween 
each household. That is a total trip of 
75.5 million miles, not counting stops 
to do what most of us must do at least 
oik e eve i \ '<\ horn's. I his means my 
sleigh is moving 650 miles per second 
— that's 3,000 times the speed of 
sound. It is no wonder I've got such 
rosy cheeks. 

MG: With the skies so croyvclcd 



these days with commercial traffic, 
isn't it kind of dangerous up there? 

SC: Well, you know Mark. I am a 
licensed pilot. In fact. I just got a visit 
from the Federal Aviation Admin- 
istration. They came last week lor my 
pic-Christmas flight check. The exam- 
iner was very thorough — he checked 
everything; the reindeer harnesses, 

tlx* landing gear, even 
^^B^ Rudolf's nose. He re- 
viewed my weight and 
the balance calcula- 
tions for the sled's 
payload and finally 
we were ready for the 
check ride. We got 
in, I fastened my seat- 
bell and it was thru I 
realized that the exam- 
iner had a shotgun with 
him. "What's that for?!?" I 
asked. The examinei winked and said, 
"I'm not supposed to tell you this 
ahead of time, hut you're gonna lose 
an engine on takeoff." 

MG: So, who has been naughty and 
who has been nice in the network 
industry? 

SC: Hninini. let's see . . . Bill Gates 
has been naughty this year . . . er, 
Larry Ellison's been mostly naughty. 

and Scott McNealy has been very 
naughty (those tweaked JVM perfor- 
mance results) . . . inn, well, ii looks 

like almost everyone has been 
naughty. I wonder if I have enough 
lumps of coal to go 'round? 

MG: So tell us, how do you process 
a list of 378 million names, manage 
the huge toy production volume and 
handle all the other aspects of run- 
ning the biggest integrated manufac- 
turing and distribution system in the 
world? I'd guess you're outfitted with 
something pretty powerful. 

SC: Well Mark, our mainframe . . . 

MG: Ooops, I'm sorry' Santa, we're 
out of time. I'd like to thank Santa for 
joining us lodav. Caleb us next lime, 
when we'll he interviewing God and 
asking the question, "What is the 
meaning of life?" 

Merry Christmas to all our readers. 
Send a virtual Christmas card to and get 
one hark from mexmas@gihbs.cam, 
(Santa calculations honowed /torn SPY 
magazine, January, 1990.) 
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The latest on the Internet/intranet industry 



By Chris N e r n e y 




THE YEAR THAT WAS What can lx- said about 1997, other than it's not divisible 
by three? If you follow the Internet, it was a vear of tumult, I rust ration, hope, 
fear and a few deadly sins thrown in for ^(hk! measure. 

II thai doesn't make sense of it for vim, we've put together a lisi of awards 
we think highlight the best and worst, the significant and trivial, the vin and 

jrang off 1997. 

The Attorney l ull Employment Art of '97 Awani; 
Microsoft, whose aggressive — some say 
monopolistic — business practices generated 
more court time than the National Basketball 
Association. 

The In hke a lion and ( hit Like a ( Jieap ( '/nnmodtty 
Award: Push technology. Last year at this time, push 
was touted as the Next Big Tiling. Now the few push 
vcndoiN that remain don't even like to use the word. 

The Sine 1 1 fare lid/ Gates Wliete I Want Him Azeatd: 
To Steve Jobs, who craiiih repositioned down-and- 
out Apple Computer from vanquished Microsoft 

rival to Microsoft supplicant — oops, we meant 
"partner." 

The Endless Adolescence Award: Sun CF.O Scott 
McNealy, whose nonstop stream of juvenile jabs direi ted toward Redmond 
almost makes von want to root for Billionaire Bill. 

The Clmimtime Is (Jver Aiivtrd: Eugene Kashpureff, whose attention-gelling 
theatrics aimed at making him a player in die Internet Domain Name System 
(DNS) gold rush finally got him into trouble. 

Kashpureff was arrested two months ago in Canada on L'.S. wire fraud 
charges Stemming f rom his brief hijacking in July of the Web site run by 
InterNIC, which contains the master database of Internet L'RIa ( n-.ttor of 
the AlterNIC domain registry, Kashpureff said he was protesting the mono|X>lv 
on domain name registration held by Network Solutions, Inc. (NSI), the private 
company that has been running InterNIC under an agreement with the National 
Science Foundation. 

The C'lnon, I'his Isn 't Waco Aieanl: The FBI, which is pursuing fel< >m charges 
against Kashpureff. a father of four with no money and. admittedly n< n a whole 
lot of common sense. Look, we're not fans of the guy, but he didn't cause any 
damage, and NSI made him say he's sorrv. Let it go. 

THE YEAR THAT WILL BE oi course, no decent year-end column would be 
complete without a peek into the future. Here are six official Wet Buzz predic- 
tions for 1998: 

■ Cisco Systems, stepping up the | ttce <>i lis .k -fpiUiiion licim, at ridenially 
buvs itself. 

■ America Online (AOL) admits that ibe millions of CDs mailed to prospective 
users actually are just one CD ensnared in an insidious chain letter scheme. 

■ While House Internet expert Ira 
Magaziner settles DNS controversy' and 
declares there will be just one lop-level 
domain — .ira. 
■ While oil" giving yet another trade show 
keynote speech, Marimba ( WX > Kim Polesc 
Icarus that the company aclualh went out of business 
several months before. Bookings continue unabated. 

■ Bandwidth problem permanently solved through 
synergistic application of duct tape, baking soda and 
flubber. 

■ Kk-i ironic commerce migrates to use of Toys K 1 's 
GrofTreydoIlais as solution to Internet's economic model 

■ Reluctant to damage his image. O.J. Simpson aitornc\ 
Barry Scheck rebuffs request by Internet spam king 
Sanford Wallace to represent him in string of lawsuits. 

We challenge \ou to sai'e these predictions and giade us next 
December on accuracy, sincerity and f/enmanship. I 'ntil then, keep giving us \our Itesl 
Internet- and intranet related neios. Contact CJiris Sentry at (508) 820-7451 or 
cnirnry@rmnv.com. Ilapfry holidays. 
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Global IT spins Learn flbout 
Products 



IDG.net 



s unique site design makes getting IT information efficient, fast and 
extremely easy. In short, you'll find exactly what you're looking for. 




IDG.net is the first 
place to turn 
online for trusted 
information 
about worldwide 
technology 
trends, markets 
and products. 



Designed exclusively 
for technology decision 

makers, IDG.net 
provides only the 
most relevant 
news, analysis and 
information. 





e 

LDG.net draws upon the 
world's largest network of 
technology-specific Web 
sites. They include 
©Computerworid, InfoWorld Electric, 
JavaWorld, Macworld Online, 
Network World Fusion, 
and PC World Online - 



all accessed through one gateway. 



Searching for information 
with IDG.net delivers 
what you want the first time 
because the information 
comes from IDG's vast 
technology-specific network 

of more than 170 Web sites. 



THE 




IDG.net Smart Search 



irch _ *tt 



Before you sip from 
fountain of information, 
consider the source. 



It's like 
your 
very own 
personalized 
computer 
information 
shopper. 




ia urs 

On average, users 
spend 10 hours per week 
searching for information 
on the Web. IDG.net 
tlramatically reduces A 
that time by 
quickly providing 
aelevant technology . 



information. 






IDG.net draws on 
the efforts of IDG's 
award-winning 
k editorial staff, 

delivering the 
most reliable 
technology news, analysis 
and product information. 




Answers, 

not diversions. 
IDG.net filters 
out useless 
information 
by staying 
focused only 
on content 
that is critical 
to those seeking 
technology 
information. 



M f the decisions you make are based on information gathered from 
I the Web, turn to IDG.net first. With IDG.net, you get answers not 
diversions. IDG.net is not another IT megasite morass. And it's far 
more than a search engine. IDG.net is a gateway to more than 170 
Web sites. All backed by IDG's rich vein of resources - the 
publications, analysts and reporters that make up the most 
comprehensive IT news organization in the world. The information is 
trustworthy, pedigreed, bona fide and just plain reliable. 



IDG.net gives 
you access to IDG's 
^ global network of 

{ publications and research 
services in various local 
languages, providing the 
most trusted source of 
Information online the 
world has to offer. 




I 30Ltn 

Turn to IDG.net IMllJ 
and tap into IDG's 
\ thirty plus 

years of COMPUTERWORLD 

experience l i ' JM/ T i ll 1 

providing information llHutji'lllj 
and analysis to , . ... 

people who NetworkWwid 

depend on it to make 
buying decisions. 



IDG 



IDG.net. The world's most trusted source for IT information. Online. 
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With new PrimeDistance long- 
distance service, TCG is now the 
one company to turn to for your 
business telecommunications needs. 

Since 1985, companies of all shapes and 
sizes have come to know TCG as the local 
phone company that provides responsive customer 
service from coast to coast. How responsive? Well, 
we heard your demand for a single-service 
provider who could handle almost any telecom- 
munications need, so we added yet another thing 
you were looking for: long-distance service. 




So, with the addition of 
PrimeDistance service, 
distance, local and regio^ 
Internet services all from 
at competitive rates. In fact, TCG^rWtles you to 
combine local, regional toll, domestic long 
distance, international long distance and 800 
service, thereby qualifying your company for even 
more significant savings. If you'd like to learn 
more about TCG or our new PrimeDistance 
service, give us a call at 1-800-889-4TCG or check 
out our web-site at www.tcg.com. 
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